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PBEFACE TO .TEE E1B8T EDITIOK 


• This book makes ino pretence of giving to the 
woild a new theory of tbe intellectnai ©perations 
Its claim to attention, if it possess any, is 'ironnded 
on the fact that it is an attempt not to supertside, but 
to embody and systematize, the best ideas which have 
been either promulgated on its subject by speculative 
writers, or conformed to by accurate thinkers m their 
scientific inquiries 

To cement together the detached fragments of a 
subject, never yet treated as a whole , to harmonize 
the true portions of discordant theories, by supplying 
the links of thought necessary to connect them, and 
by disentangling them from the errors with which 
they are alwa} s more or less interwoven , must 
necessarily require a considerable amount of original 
speculation To other originality than this, the pre- 
sent work lays no claim In the existing state of 
the cultivation of the sciences, there would be a very 
strong presumption against any one who should 
imagine that he had effected a revolution in the 
theory of the investigation of tiuth, or added any 
fundamentally new process to the practice of it 
The improvement which remains to be effected in 
the methods of philosophising (and the author be- 
lieves that Ihey have much need of improvement) 
can only consist in performing, more systematically 
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and accurately, operations with, which, at least in 
their elementary form, the human intellect in some 
one or other of its employments is ah early familiai 

In the portion of the work which treats of Eatio- 
cination, the author has not deemed it necessary to 
enter into technical details which may be obtained in 
so perfect a shape from the existing treatises on what 
is termed the Logio^of the,Schopls In the contempt 
entertained by many modern philosophei s foi the*" 
syllogistic firt, it will be seen that he by no means 
participafe , though the scientific theory on which 
jts defence is usually rested appears to him erroneous 
and the view which he has suggested of tlie nature 
and functions of the Syllogism may, perhaps, alibi d 
the means of concihating the principles of the art 
with as much as is well grounded m the doctrines and 
objections of its assailants 

The same abstinence from details could not bo 
observed in the First Book, on Names and Pioposi- 
tions ; because many useful principles and distanc- 
tions which were contained in the old Logic, have 
been gradually omitted from the writings of its latei 
teachers; and it appeared desirable both to revive 
these, and to reform and rationalize the philosophical 
foundation on which they stood. The earlier chapters 
ot this preliminary Book will consequently appear, to 
some readers, needlessly elementary -and scholastic 
But those who know in what daikness the nature of 
our knowledge, and of the processes by which it is 
obtained, is often involved by a confused apprehension 
of the import of the different classes of Words aiid 
Assertions, will not regard these discussions as either 
frivolous, or irrelevant to the topics considered in the 
latta Books 
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Oa the^ subject of Induction, tlie task to be ]jer- 
foimed was that of generalising rhe modes of investi- 
gating truth and estimating evidence, by which so 
many impoitant and lecoadite laws of nature have, 
in the various sciences, been aggregated to the stock 
of human knowledge That this is not a task free 
fiom difficulty may be presumed fiom the fact, that 
even at a very lecent. peiiod, emiuent writers (among 
*whom it 13 sufficient tO' name Archbis^iop Wliately, 
and the autlior of a celebrated article on Bacon in 
the Edinburgh Review) have not scrnplect^ to pro- 
nounce it impossible.^ The autlior has eiideaTOure<jl 
to combat their theory in the manner m which 
Diogenes confuted the sceptical reasonings against tlie 
possibility of motion ; reinembeiina' that Diogenes’ 
argument would have been equally conclusive, though 
Ills ludividual perambulations might not have extended 
beyond the circuit of his own tub 

Whatever may be the value of what the authoi 
lias succeeded in effecting on tins branch of his sub- 
ject, it lb a duty to anknowledge that foi much of it 


‘ In ttie latex editioiiri of Aiclibisliop AYliately’h Log it, he 
states Ins mo-inxiig to be, not that lules ” for tlxe aecei taiiiment 
of tiuthb by in Jin^tive investigation cannot 1)8 laid (low n, oi that 
they may not be “ of emnicnt seivice,” but that they “ mnse 
always be comparatively vague and general, and incapable of 
being Iniilt up into a legnlai demonstiative theoiy like that of 
the Syllogism ” (Book iv ch iv § 3 ) And he observes, that 
to devise a sjstem foi this put pose, cipable of being “ biougli^ 
into a, scientific foim,” would be an achievement which “ he must 
foe more banguine than scientific who expects.” (Boot iv ch u 
To effect this however, being the express object of the 
portion of the pj’esent woik which tieats of Induction, the woicls 
m the text aia no overstatement of the cEiffeience of opinion be 
tween Archb shop Whately and me on the subject. 
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he has been indebted to several important treatises, 
partly historical and partly philosopliical, on the 
generalities and processes of physical schence, which 
have been published within the last few years To 
these treatisesj and to their authors, he has endea- 
voured to do justice in the body of the work But 
as with one of these writers, Dr, Whewell, he has 
occasion freqiieiatly’to express dilFerenceb of opinion, 
it is more paiticulariy incumbent on him in this*" 
place to declare, that without the aid derived from 
the faetd and ideas contained in that gentleman’s 
Miitory of the Inductive Saenceff, the corresponding 
porriou of this work would proiiably not have been 
written 

The concluding Book is an attempt to contribute 
towards the solution of a question, which the decay 
of old opinions, and the agitation that disturbs Euro- 
pean society to its inmost depths, render as important 
in the present day to the practical interests of human 
life, as It must at all times be to the completeness ol 
oiir speculative knowledge . viz. Whether moral and 
social phenomena are really e.vceptions to the general 
certainty and uniformity of the course of nature ; and 
how far the methods, by which so many of the laws 
of the physical world have been numbered among 
truths irrevocably acquired and universally assented 
to. can be made instrumental to the dbrnution of a 
similar body of received doctrine m moral and political 
science 


PEEFACE TO THE THIRI)- AND FOURTH 
EDITIONS. 


, Several cnticibms* lof a* more or letss controversial 
character, on this woik, have appeared since the pub- 
lication of the second edition , and Dr Wh.ewell has 
lately published a leply to those parts of it jn winch 
some of his opinions were controverted * 

I have carefully reconsideied all the points on 
winch my conclusions have been assailed But I 
have not to announce a change of opinion on any 
mattei of impoitancc Such minoi oversights as have 
been detected, either by myself or by my critics, I 
have, in general silently, coirected , but it is not to 
lie inferred that I agree with the objections which 
have been made to a passage, in every instance in 
which I have altered or cancelled it I have often 
done so, merely that it might not remain a stumbling- 
block, when the amount of discussion necessary to 
place the mattei in its tiue light would have exceeded 
what was suitable to the occasion 

To several of the arguments winch have been 
urged against me^ I have thought it useful to reply 
with some degree of minuteness ; not from any taste 
ibr con ti over sy, but because the opportunity was 
favouiable for placing my own conclusions, and the 
gfoiinds of them, more clearly and completely befuie 

^ ICow forming s chapter m his volimie on. The TJiilosophy of 
Di^covtnj 



s; 


PEErACC 


the reader, Tiiitli on tliese subjects is militant, and 
only estabbsli itself by means ot condict Tbe 
most opposite opinions can make a plausible show of 
evidence while each has the statement of hs own 
case , and it is only possible to ascertain whicl! of 
them IS m the nght, after hearing and comparing 
what each can &ay against the other, and the 
other can urge in itsr defence r 

Even the -eiiticisms from which I most dissent 
have been Of great service to me, by showing in what 
places thd exposition most needed to be improved, or 
the argument stiengtheued And I should liave been 
w^ell plevised if the book had unclergonoa much gi eater 
fimoimt of attack , as m that case I shraild x>robably 
have been enabled to improve it still moie than I 
believe I have now done 



1 


PREFACE TO THE EIGBTH EDITION, 


In the subsequent editions, the attempt to im- 
•prove the work by addttions and corrections, suggested 
by criticism, or by thought, has been coiitiiiued. The 
additions and corrections in the present^ (eighth) 
edition, which aie not very considerable, are chiefly 
such as have been suggested by Professor Bain’s 
Logic,” a book of great merit and value Mr 
Bain’s view of the science is essentially the same with 
that taken in the piesent treatise, the diffeiences of 
opinion being few and unimportant compared with 
the agreements , and he has not only enriched the 
exposition by many apphcations and illustrative de- 
tails, but has appeuded to it a minute and very 
valuable disi u&sion of the "logical principles specially 
applicable to each of the sciences , a task for which 
the encyclo]iedicai character of his knowledge pecu- 
liarly (piahfied him. I have m seveial instances made 
use of his exposition to improve my own, by adopting, 
and occasionally by controverting, mattei contained in 
hib treatise , 

The longest of the additions belongs to tbe chapter 
on Causation, and is a discussion of the question, how 
far, if at all, the oidinary mode of stating the law of 
Cause and Effect requires modification to adapt it to 
the new doctrine of the Conservation of Force : a 


point still iiiore fully and elaborately treated in Mr 
Bain's woik 
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INTEQDUOTION. 


^ § 1. TiiiKB la as gi^it di'foiaity among authors zn the 

modes which they have adopted of defining lo^ic, as m then 
tieatment of the details of it. This is what might naturally 
he expected on any suhj'^ct on which wnteis ha\e» availed 
themselves of the same language as a means of deliveiing^ 
diffeient ideas. Ethics and jimspiudenee are liable to the 
lemaik in common with logic. Almost eveiy wiiter having 
taken a different \ lew of some of the paitioulais which these 
blanches of knowledge are usually understood to include ; 
each has so fiamed his dehmtion as to indicate befoiehand 
hib own pecului tenets, and sometimes to beg the question m 
fhcir favour. 

This diversity is not so much an evil to be complained of, 
as an inevitable and in some degree, a propel result of the 
imperfect state of those sciences. It is not to be expected 
that there should be agreement about the definition ot any- 
thing, until theie is agreement about the thing itself. To 
define, is to select fiom among all the properties of a thing, 
those which shall be nndeistoocl to be designated and declared 
by its name , and the jnopeities must be well known to us 
befoie we can be competent to determine which of them are 
fittest to be chosea for this purpose. Accordingly, in tlie ease 
of so complex an aggregation of paiticuLiis as aie compre- 
hended in anything which can be called a science, the defini- 
tion we set out with is seldom that which a more extensive 
knowledge of the subject shown to be the most appiopnate. 
Until we know the particulais themselves, we cannot fix upon 
the most coriect and compact mode of cucumscribing them 
by a geneial d^sciiption. It was not until after an extensive 
and accurate acquaintance with the details of chemical pheno- 
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mana, tliat it way found posdiblo to fiame a lationnl definition 
of chemistry; and the definition of the science of life and 
organization is still a mattei of dispute, no long ay tln 
bciences are impeifecf, the definitions must paitahe of then 
impel fection , and if the foimci aie progiesaiie, tne latter 
ought to lie so too. As much, tliei'efore, as is to ho e'cpecied 
fiom a dehnitiou plaf^^ed at the commencement of ii Huhjecl, " ■■ 
IS that it should dehne the scope of oui inquHie-^. and the 
definition which I am about to offet of the science of logic, , 
pietends to nothing moie, than to be a statement of tin 
q^uestion which I have put to myaelf, and whicli tlii.s booJc is 
an atteippt to lesolve. The leadei is at libeity io object to 
^ it as a definition of logic , but it is at all eveiifs a cmiecl 
detinition of the subject of these volumes. 

§ 2 Logic has often been called the Ait of ileasoiiing. 

A writer’* who has done more than any other person to re- 
store this study to the rank from which it had fallen m the 
estimation of the cultivated clays in our own country, has 
adopted the above definition with an amendment , he has 
dehned Logic to be the Science, as well as the Ait, of loason- 
ing ; meaning by the formei tcim, the analysis of the mental 
process which takes place whenevci we leason, and by the 
latter, tbe udes, giounded on that analysis, for conducting 
the process conectiy Theie can be no doubt as to tho pio- 
piiety of the emendation, A right understanding of the 
mental process itself, of the conditions it depends on, and the 
steps of which it consists, is the only basis on ivhioh a system 
of lilies, fitted for the diiection of the process, can possiblj 
be founded. Ait necessarily pi esuppuse° knowledge , art, in 
any but its infant state, presupposes scientific knowdedge • 
and if every art does not bear the name of a science, it is 
only because several sciences aie often necessaiy to foim the 
gronndwoik of a single art. So complicated are the condi- 
tions which govern our practical agency, that to enabld one 
thing to be done, it is often requisite to Icncnn the nature and 
propeities of many things. • 


* Arohln'-hop "Wlutel^y 


ASD PKOTraCB OF LOGIC. 


Logic, then, compnseb the licience of reasoning, as well as 
.m art, founded on that science But the word Reasoning, 
again, like most othei scientihctcims inpopuKi use, aboimds 
m ambiguities In one of its acceptations, it means syllo- 
gizing 5 01 the mode of infeience which may he called (wiih 
oufEcient accmacy for the piesent purpose) concluding from 
generLds to paiticulais. In another its senses, to reason 
IS simply to mfei any assertion, fiom asseifcions already ad- 
mitted: and m this sense induction is as much entitled to he 
called leasoiung as the demonstiations of geometi^. 

Wiiteis on logic have generally piefened*the formei 
acceptation of the teim the latter, and more extensive aig- 
liihcation is that m which I mean to use it. I do this h_) 
uituc of the right I claim foi eteiy atithoi, to give whatevef 
piOMSional definition he pleases of Ins own subject But 
sufficient leasons will, I believe, unfold themselves! as we ad- 
vance, why this should he not onlj' the provisional but the 
nnai definition. It ini olves, at all events, no aibitiaiy change 
ui the meaning ot the woicl; foi, with the geneial usage uf 
the English language, the wider signification, I believe, ac- 
coids better than the moie lestiicted one. 

§ 3 . But. Reasoning, even in the widest sense of whicli 
the woid IS susceptible, does not seem to compichend all that 
is included, eithei m the best, or even in the most curienl, 
conception of the scope and piovince of oui science The 
employment of the word Logie to denote the theoiy of Aj- 
gumentation, is deiived fium the Aristotelian, oi, as they arc 
commonly termed, the scholastic, logicians. Yet even with 
them, in their systematic treatises, Aigumentatiou was the 
subject only of the third pait: the two formei tieated ot 
Terms, and of Propositions , under one or other of which 
heads were also included Definition and Division Bj. some, 
indeed, these previous topics were piofessedly mtioduced only 
on account of their connexion with reasoning, and as a pre- 
paration for the doctiine and rules of the syllogism. Yet 
they weie treated with greater minuteness, and dwelt on 
at greatei length, than was required for that pui pose alone 
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Moie lecent wiiieis on logic have gen ei ally uiirtei<iood tlie 
term as it was employed hy the able antlior of the Pent Royal 
Logic . VIZ as equivalent to the Aii of Thvnking Noi i^ 
this acceptation conlkied to hooks, and scientitio irit(iHnes. 
Even m oidinary conveihntion, the ideas connected With the 
word Logic include at least pieciSK^n of language, and accu- 
racy of classificatiory: and we perhaps ottenei lieai peisons 
speak of a logical arrangement, oi of expressions logic<dIy 
defined, than of conclusions l?>gically deduced fiom premises 
Again, a man is often called a gieat logician, or a man of 
poweiful lo^’ic, not for the accmacy of his deductaous, bidfot 
the extent of his command over premises . because thegene- 
lal propissitinns icquiied for explaining a difficulty oi lofidiiig 
'a sophism, copiously and promptly oo cm to him • becnU'.c, ni 
shoit, Ins knowledge, besides being ampde, i^ well iitidet his 
command foi aigumentativc use. 'Whether, tbeiefore, we 
conform to the practice of those who have made the subject 
their particular study, oi to that of popular wntois and com- 
mon di'comse, thepiovince of logic will include suvend opuia- 
tions of the intellect not usually con&ideied to toll withm rh< 
meaning of the term^ Reasoning and AiguroGiitatimi 

These vanous opeiation? might be bionglit witlnii tin' 
compass of the science, ?ncl the additional advantage he ob- 
tained of a veiy Mrapie defimtim, if, by an oxtenf-ion of tlie 
teim, sanctioned by high antUoritios, we wue to define logic 
as the science which treats of the opeiatioiis of the humao 
understanding m the piiisiiit of truth Foi to this ultimate 
end, naming, classification, definition, and all otliei opei- 
ations over which logic has ever claimed juiisdiction, arc 
e'-sentially suhsidiaiy Tin 'y may all be i^gaided as coDtu- 
vances for enabling a person to know the truths which are 
needful to bun, and to know them at the piecise moment at 
which they aie needful Other pui poses, imleed, aic also 
served by these operations, for instance, that of impartuig 
oiir knowledge to others But, viewed with legaid to this 
puiposc, they have never been considered as within the pio- 
vmee of the logician Ihe sole object of Logic Is the guidance 
of one's own thoughts ■ the communication of those th ought, s 
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to otlieis fdllii 11111101 the consideiation of Ehetoiic, in the 
Idige sense in \ihieh that .nt was conceived hy the ancients , 
or ot the still fhoie extensive ait of Education Loyictake^ 
cognizance of oui intellectual operatiLns, only as they con- 
duce to our own knowledge, and to oui command o\er that 
knowledge for om own uSts. If theie weie hut one lational 
Leing in the universe, that being might be a peifect logician , 
and the science and ait of logic would be the same for that 
gne yeison as foi the whd!^ hiiiAan race. 

• 

§ 4. But, if the definition which we foimeily examined 
included too little, that which is now suggested has the oppo- 
site fault of including too much * 

Truths me known to us m two ways some aie known* 
diiectly, and of themselves . some thioiigb the medium of 
other truths The tormei are the subject of Intuition, o> 
Consciousness , the lattei, of Infeieuce The truths knonn 
by intuition a^e the oiigiual piemise-- flora winch all others 
aie intoned Our assent to the conclusion being grounded 
on the tiuth of the piemises, we neiei could aiiive at au) 
knowledge by icasoning, unless something could be known 
antecedently to all reasoning. 

Examples of tiuths known to us by immediate conscious- 
ness, are oni own bodily sens-itions and mental feelings. J 
know directly, and of my own knowledge, that I was vexed 
yesteiday, or thai. I am ]iungry to-day. Examples of tiuth= 
which we know only by way of mfeience, aie occuiiences 
vhidi took place while we weie absent, the events lecorded 
111 histoiy, or the theoiems of mathematics. The two foimc ■ 
we Intel from llio testimony adduced, or from the traces of 
those past occuiiences which still exist , the lattei, from the 
piemiscB laid down in hooks of geumetiy, undei the title ot 
detmitioua and axioms. Wh.itevei we aie capable of knowing 


* I u^L. thosa terms milistrutunatcly, ljuLaasa, for tlio purpwto iiitkw, then 
IS u'j nei d for making any aistmction Letwefn them But nittaphysieians 
usually restrict th^ name Intuition to tha diraet knuTvlBilgfi wa are supposed 
to hivo of fcliiiiga external to our tuialb, and Couscioubaoss to our Lnov lodge ol 
ouL own mtnlil phBnomeaa 
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uuijt lx,loDg to the o le lash or to tl otl r mu'^ l>r n tl e 
jiLLinhor of the pnni,iti,ve or of the toiioJusiOHi- wld'-lj 
can be drawn fiom the&e * 

With the oiiginalnkta, 01 ultimate pi emi'ics of oiu know- 
ledge , with then aumhei oi natiue, the mode lu which 
are obtained, oi the tests by ■which they may be distingi ashed ; 
logit, la d direct -witj at least, has, in the sense m which I 
conceive the science, nothing to do These quesiious arc 
paitly not a subject of science at 'all, paitly th.it of a veij 
dmeient scienee* 

Whatefer is known to us by eonsciou&iies&, is known iio- 
\ond possibility of question What one secs or feels. ,vhf thoi 
bodily or mentally, one cannot hut be .-.me tliat one oi 
*^feels No Science i.s requiicd foi the pm post ot ('st.ihlisltirig 
suchtiuthb', no lules o’! ait can lenrtei om knowledge oi 
iliem uioie ceil am than it is lu itseli. Tlteie is no logic fui 
Ihispoition of oni knowledge. 

But wc may iancy that -we see oi feel wind wo in icaliti 
nifei. A tiiith, or supposed txuth, which is leali} ihr lesuli. 
of a veiy rapid inlerencc, may seem to be appiclumdod in- 
tuitively. It has long been agreed hy thnilmis of tlic ino^l 
opposite schools, that this mistake is actually nude in so 
tamiliai an instance as that of tho eyesight. There is uot.imig 
of which ive appear to ourselves to be moie diiectly onnsomii'., 
Than the distance of an object fiom us Yet it has long been 
isceitained, that -w'hat is peiceiverl by tlie eye, is at niost 
nothing more than a vaiiously coloured suifaee ; that wJieu 
we fancy I'^e see distance, nil we leally see is ccitam varidtioris 
of appaient size, and degices of faintness? of eoloui ; thatom 
■jstiiuate of the object’s distance from us is* the icpult paillv 
of a rapid inference from the muscular seusuUons accompany 
iiig the adjustment ot the total distance of the eyr to objoi fc.s 
unequally lemote from us, and partly of a compaiihon (made 
with so much rapidity that we are unconscious ot making d.) 
between the size and colour of the object aa they appoai at 
the time, and the size and colour of the same or of simihii 
objects as they appeared when close at hand, hi wlicn their 
>legree of remoteness wa^ known by othei evidoucc Tiie pet- 
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eppt on f diiitiiice bv tho ey wh cb Bccmfi 6o 1 be mtu t oi 
IS thas, la reality, an inference groanded oa espenente , an 
inference, too, jyhicli we leam to make , and wliicb we make 
with more and moie coirectness as oui^cspsnence increases . 
though m familial cases it takes place so rapidly as to appeal 
exactly on a par with those perceptions of sight which aie 
leaily intuitive, oui perceptions of colour.’’ 

Of the science, theiefore. which expounds the operations 
of the human undei standing in the pursuit of truth, one 
Essential paiL is the inqmi^ , tThat are the facts which are 
the ohjeetb of intuition or consciousness, and wh^t are those 
which we meiely infer But this inquiiyhas never been con- 
sidered a portion, of logic. Its place is in another ahd a per- 
fectly distinct department of science, to which the name, 
metaphysics more particulaily belongs that portion of men- 
tal philosophy which attempts to deteimiue what part of the 
fmnituie of the mmd belongs to it oiiginally, and what pait 
is constiucted out of mateiials furnished to it fiom without. 
To this science appei lam. the great and miicii debated ques- 
tions of the existence of matter, the existence of spirit, and 
of 1 distinction between it and matter ; the leality of time 
ind space, as things without the mmd, and distinguishable 
fiom the objects which aie said to exist c^i them. Foi in the 
piesent state of the disciissiou on these topics, it is almost 
universally allowed that the existence of matter ui of spirit, 
of space oi of time, is in its natme unsusceptible of being 
piovcd; and that if anything is known of them, it must he 
by immediate intuition To the same science belong' the 
mquuirs into the nature of Conception, Perception Memory, 
and Belief, all of which are opeiations of the understanding 
m the pursuit of tiuth; but with which, as phenomena of 
Ihe mind, or with the possibility which may oi may not exist 


"" This niipi>rl'an< theory has of late he™ ciUsd inqiiestionby awnter of le- 
soned ropnlauon, Ufr S.imur;! Bait y , tat, I do not ccmCBiv k that tlia giuniids 
lu nhidi It has teon admittoT as in est-iHished doitiine for a tenturj past 
lia\n toin at all ‘-liahon by th it ironUcrain ^ o’b}oetimis Ilwie ekF-nrhei'D slid 
wliat appcirod to'raH ntcessarj luicplyto his‘ir£;\imBnr‘i Eeview 

i ir Otlohtr 1842 , reprinted in ani Duoti^uvn,-,, vol n "I 


8 


IMBOJ>UCa?ION 


of analysing any of tJiem :nto simpler phenomi'na. the logician 
as such has no concern. To tins science must also lie refeued 
the folloiving, and all analogous questions - ,To what extent 
oiir intellectual faculties and om emotions are innate — to 
what extent the result of association: Whether God, and 
duty, are realities, the existence of yfhich is manifest to us a 
j[iriori hy the constitution of our lational faculty ; or whrdhei 
onr ideas of them are acquired notions, the origin of which 
we are able to trace and expigtm; a}>d the leality of the ob- 
jects themselve^s a question not of 'consciousness or intuibonr 
but of evidence and Teabomng. 

The piovince of logic must be lestricted to ibat poition 
of our kn^owledge which consists of inferences fiom truths jne- 
(iiouely known, whethei lUoso antecedent data be gcmual 
propositions, oi paiticular ohseivations and peiceptions Logic 
IS not the science of Belief, but the science of J^ioof, oi Evi- 
dence. In so fai as belief professes to he founded on pioot, 
the office of logic is to supply a test for ascoitainiDg whether 
or not the belief is well giounded With the chums irhich 
any proposition has to behef on the evidence of consciousness, 
that la, without evidence in the piopei sense of tlie word, 
logic has nothing to do. 

§ 5 . By far the greatest poition of oui knowledge, 
whethei of general truths ox of particulai facts, being avow- 
edly matter of inference, neaily the whole', not only of science, 
but of human conduct, is amenable to the authoiity of logic. 
To draw inferences has been said to be the great busiiuss 
of life Every one has daily, hourly, and momentary need of 
ascertaining facts which he has not directly ob'^eived : not 
from any genei al purpose of adding to Ms stock of knowledge, 
hut because the facts themselves are of importance to his in- 
terests 01 to his occupations The business of the magi&tiate, 
of the mihtaiy commander, of the navigator, of ihe physician, 
of the agriculturijst, is meiely to iidge of evidence, and'to 
act accoidmgly. They all have to ascertain ^certain fact$, 
in Older that they may afterwards apply eertaus lules, either 
devised by themselves, or pie&ciibed foi their guidance hy 
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others , and. as they do this well oi ill, t,o they dischaige well 
or ill the duties of their seveial callings. It is the only occu- 
pation in ’vvhicb.the mind nevei ceases to be engaged , and 
the subject, not of logic, but of knowledge in general. 

Logic, howerei, is not the same thing with knowledge, 
though the field of logic coextensive with the field of know- 
ledge. Logic is the common judge and aibitei of all pai ti- 
tular investigations. It does not imdeitake to find evidence, 
but to determine whethes it hag been found. Logic neitlur 
Cbseives, nor invents, nor* discoveis; but ju4ges. It is no 
pait of the bubinesa of logic to infoim tlie siiigeiiu what ap- 
pearances are found to accompany a violent death. This lie 
must learn from his own experience and obseivation* or fiom 
that of others, lus predecessors in his peculiar pnisuit. But* 
logic sits in judgment on the sufficiency of that observation 
and expel lence to justify hi& rules, and on the sufficiency ot 
his rules to justify his conduct It does not give him proofs, 
but teaches him what makes them proofs, and how he is to 
judge of them. It does not teach that any paiticulai fact 
proves any other, but points out to what conditions all facts 
must conform, in order that tliey may prove other facts. To 
decide whether any given fact fiilhls these conditions, oi 
whether facts can he found vihich tullii them in a given case, 
iielongs exclusively to the particular art oi science, or to our 
knowledge of the paiticulai subject 

It iB in this sense that logic is, what it was so expressively 
called by the schoolmen and by Bacon, ars artium, the science 
of scieuce itself. All science consists oi data and conclusions 
from those data, of proofs and what they prove now logic 
points out what reiations must subsist between data and what- 
ever can be concluded from them, between proof and every- 
thing which it can piove If there he any such indispensable 
relations, and if these can he piccisely determined, every pai- 
tiCiilar branch of science, as well as every individual in the 
guidance of his conduct, is hound to confoim to those lela- 
tions, under th^ penalty of making fake infei enees — of drawing 
conclusions which are not giounded m the realities of things 
Whatevei has at ony time been concluded justly, whatever 
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hiiovfleclge lias beeu tiC([iaieJ ohIieivviF.otlian by iitimodiat'C Jb- 
liintiOH. depended ou the o])'ieivance of the laws which it i' 
the pioviiiee of ioafie to inve^ti^ute. If the, cone] u^iuri& are 
ja-^t, and the knoftledge iea.1, fliose lai’i!', whethei known o‘ 
not, have been obt^encd 

f' 

§ 6 "We need notj tlieiefoie, bcek any fdifchrr fo] a solu- 
tioa of the qneBtion, c«o often agitated, lebpecling the utilh> 
of logic If a RCicnce of logif esintg, oi is capable of < xisting. 
ifc must be iifee/id If there be lules to whicli ei eiy lomd coif^ 
hcionsly or-iincoTQisCKuisly confoiras m eveiy mstanee in wlutd, 
it infeis rightly, theie seenn little necessity for disciissitig 
whether!a peison moie likely to ob&cm. tLioso lules, idieii 
- lie knows the rules, than when he m unacquainted with iiicin 

A science may undoubtedly be biought to a, ceitani, ijo! 
iijcouhijf lable, si, age of advancement, without the applicatioi} 
of any othei logic to it than what all persons, who aie said, lo 
have a sound undcistaoding, acquire empiueally in the conrsi 
of then studies. Alankind judgeil of evidence, and often 
coireetly, before logic was a science, oi they nevei could h.iVi 
luado it one And they O’secufed gieat iiiechaaKal vvoik^ 
iiefoie they undeiAnod the laws of meehanics. But Iheie lu 
bunts both to what niecbanicians can do without principles of 
inechanics. and to what thinkers can do without puncipios nf 
logic. A few individual^, by estraordinaiy genius, or by flu 
accidental acquisition of a good set of intellectual habits, uia . 
woik without piinciples in the same way, oi neaily the sauu' 
way, in which tliey wnuld have woiked if they hail bcou iu 
possession of principles But the hulk of mankind jcquuf 
either to undei stand the theory of what thgy are doing, oi b« 
have rides laid down for them by those vrho have undersloo'l 
the tlieoiy In tlie progress of science from its easiest to it', 
mine difhcult problems, each gi’eat step in advance lias usually 
had either as its precut soi, oi as its accompaniment and necf s~ 
saiy condition, a corresponding impi oveinent in the notions 
and pimeiples of logic leceived among the inoA advanced 
thinkeis. And if seveial of the moie difHcult sciences au‘ 
still in so defectiv^e a state , if not only so little is proved, hul 
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disputation has not teiminated even about tbo little -which 
seemed to be so : the leason perhaps is, that men & logical 
notions have not yet acquired the degree of extension, oi of 
accuracy, lequisite foi the estimation of the evidence proper 
to those paitioulai depaitments of knowledge 

• 

7. -Logic, then, is the science of the opeiations of the 
understanding -which are subsei'iient to tire estimation of 
esidence both the proeoiis its^f of advancing fiom knovm 
tiiiths to unknown, and all other intellectual opeiations m so 
tai as auxiliary to this. It includes, tbeiefoie, the operation 
of Naming , foi language is an instiiiment of thought, as well 
as a means of commumcaimg oui thoughts. It includes, ako. 
Definition, and Classification. For , the use of these operations » 
i putting all other minds than one’s orvn out of consideration) 
IS to seive not only tor keeping oui evidences and the conclu- 
sions fiom them permanent and readily aceesisible in the 
inemoiy, but foi so mai '‘balling the facts whiLh -we may at 
a-'iy time be engaged in imestigating, as to enable iia to 
perceive more clearly what evidence there is, and to judge 
with tewei chances of eiioi whether it he snfiieient These, 
thejofoie, are opeiations specially instrumental to the estima- 
tion of evidence, and, as such, arc vnthin the province of 
Logic. Theie are other more elemental y pi ocesses, concerned 
in all thinking, such as Conception, Memoiy, and the Lke , 
lint ot those it is not necessary tb.at Logie should tj^e any 
peculiar cognizance, since they- have no special connexion with 
tile pjohlein of Evidence, fuithei than that, like all other 
problems addiessed to’the undei standing, it piesupposes them. 

Our object, then, -will he, to attempt a correct analysis of 
the intellectual process called Keasoning or Inference, ond of 
such other mental operations as aie intended to facilitate this 
as well as, on the foundation of this analysis, and jyctn ysffesu, 
-with it, to bring together oi frame a set of rules oi canons 
lor testing the siiffieieney of any given evidence to prove any 
given piopositaon. 

With lespfect to the first part of this undertaking, I do 
not attempt to decompose the mental opeiations in question 
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into thou ultimate elements It is enough if thr analysis as 
iar ai it goes i& coiiecijUnd if it goes iui enough tor tlie 
practical piiiposes ot logic coDsnlered as an art. The sepaia- 
tion of a complicated plienomenoii into its component paito is 
not like a connected and intci dependent chain ot pioot ti 
one Imlc of an aigumcnt biealrs, the whole di ops to 1 he gi oimd , 
hilt one step towaids^an analysis holds good and has an inde- 
pendent value, though we should ne-vei he able to make a 
second. The lesults -which hpve been obtained by analytic il 
chemiatiy are not the less valuable, though it should be dis- 
eovei ed that all which we now call simple substances ai e icall v 
compounds. All other things aie at any rate compounded ot 
those elements whether the elements themselves admit ot 
decomposition, is an impoitant inquiry, but doeK not altocl 
the certainty of the science np to that point 

I shall, accoidingly, attempt to analyse the piocess of 
inference, and the processes auhoidinate to inference, so iai 
onlyas maybe requisite foi ascertaining the difference beiwei n 
a correct and an mcoirect performance of those pioccsses. 
The reason for tliu® limiting our design, is evident. It has 
been said by objectois to logic, that we do not learn to use 
oui muscles by studying their anatomy. The fact is not quiti 
fairly stated; for if the action of any of our mnscleri weu 
vitiated by local weakness, oi other physical defect, a know- 
ledge ot then anatomy might he veiy necessary foi ejecting 
a cure But we should be justly liable to the criticism mvoh cd 
in this objection, were we, in a tieatiso on logic, to cany tin' 
analysis of the reasoning piocess beyond the point at which 
any maccuiaey which may have ciept into it must becoim 
visible In learning bodily exercises (to cj,uy on the sami 
iliustiation) we do, and must, analyse the bodily motions ■-o 
fai as IS necessary for distinguishing those which ought to bi 
performed horn those which ought not. To a similai extent, 
and no further, it is necessary that tlie logician bliould unalysi 
the mental piocesses with which Logie is conceined Logic 
has no iuteiest in carrying the analysis beyond the point at 
which it becomes apparent whether the operatiohfi haver in any 
individual case been rightly or wrongly perfoimed : in the 
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bame manner as the science of music teaches us to discriminate 
between musical notes, and to know the combinations of which 
they aie susceptible, but not wbat number of vibrations in a 
second coriespond to each ; whicb, though useful to be known, 
is useful for totally different puiposes. The extension of 
Logic as a Science is detmmined by its necessities as an Ait; 
whatevex it does not need for its piactiea^ ends, it leaves to the 
largei science which may be said to coiiespond, not to any 
|»aiticular art, but to art»in geifteial ; tbe science wbich deals 
with the constitution of the human faculties , ajid to which, in 
the part of oui mental natme which concerns LogKC, as well as 
m all other paits, it belongs to decide what are ultimate facts, 
and what aie resolvable into othei facts. And I belieye it will 
be found that most of the conclusions arrived at in this work* 
have no neeesspry connexion with any particular views re- 
specting the ulterior analysis Logic is common giound on 
which the partisans ot Haitley and of lieid, of Locke and of 
Kaut ma} meet anil join hands Particular and detached 
opinions of all these thinkers will no doubt oooasionally 
be contioveited, since all of them weie lognnans as well as 
metaphysicians, Imt the field on which their piincipal 
battles ha\e been fought, lies beyond the boundaries of our 
science. 

It cannot, indeed, be pretended that logical principles can 
he altogether ii relevant to those more abstruse discussions, 
nor is it possible but that the view we aie led to take of the 
pioblem which logic proposes, must have a tendency favour- 
able to the adoption of some one opinion, on these contioveited 
subjects, lather than another For metaphysics, in endeavour- 
ing to solve its own peculiai problem, must employ meam, the 
validity of which fills undei the cognizance of logit. It pro- 
ceeds, no doubt, as far as possible, meiely by a closer and more 
attentive inteirogation of onr consciousness, or more properly 
speaking, of oui memory; and so far is not amenable to logic. 
But wherever this method is insufficient to attain the end of 
its inquiries, it must proceed, like other sciences, by means of 
oidence. NSw. the moment this science begins to dcaw 
inferences from evidence, logic becomes the soveieign judge 
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whether its mfeieiiujs aie well giouncled, or wiut othei iii- 
tereaces would be so 

This, howeyei, constitute^ no neurei or otlioi rehition iie- 
tween logic and metaphysics, than that whicli exists between 
logic nncl eveiy othei science. And I can coubcientiously 
ai£im, that no one pioposition land down in this work iuis 
been adopted foi tho sake of eaUiblishing, oi with any leferenct 
to its fitnes' foi being emiiloyed in establishing, preconceived 
opinions in any depaitment.ol knawledge oi of inquiry ou 
which the speculative world is still undecided * ^ 

Tht \ taken in die el llte definiUini .nnl pui ] hihi ef Lngu , st.iiich 
in niArki^ f oppubition to ) ?ut of the si lioiil ol pliilnt.tii'h^V Iti^. eouuf-iv, 

^ IS I’l prcs( uted by tlie ■wriUrnis o) hu Williim H iniltim mil uf his niiniciuiis 
jiupils LiogiL, is this sihuot toiieiivis i(, is ' ihr .suenen ot tliu Koniwl f 'Uis 
ijf Thought ” , A definition fi lined, loi (he sxpiesSi purpubc. ofos-iludiug, as ivj e- 
loinrit (0 Lagie, vh^itoioi loUits to Bclioi and Disbelief, or to tlia piubuil nl 
I mill IS such, Attd abtru'tmg tho ocance to that verj limited poitunj of its 
totil pxovuioe, vrliieh has reftrcnco to the conditions, not of Trutli, hut of C'cnu 
sistoucy ‘Wh.it I hare thought it nsetuL to say in opposition to tins Inuibition 
lit the field of Logie, has heeu siid at somo length in a fcopaKito iiorlc, first 
published 111 1 S 65 , and entitled Aii Em rnnafioA of Sn Eit/nd/ofi\ 

Philoscx'h^, and of ih'’ Punoipal Plnloiophiocd Qtitdions rfwiSisuJ m /le 
Ifntiiips, For tho pmpioscs of the prosont Tic.ati&e, f am tontent that the 
justification of file Uiger oiteiiaioii which I give to the doiii iiii oI the ssieiui , 
■should rest ou tho 104110! ufcho Treatise ttselt Some rom.i.tks on the riLiiion 
iiliieli the Logiu ot Consisiemy beais to the Logic of Truth, uid on the pi ul 
■ winch that paituular piait occupies in tins whcilo to sihuhit belongs, ■iviiJ Im 
found in the pioseiit toIuiub (Book II chrip m ^ y) 
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‘ L,' vol,i5tiqup, qui jiiOlIuimI thus 1 1 logiqiw, eoKiinp ddiis li mur.ili , 1 1 
iUhs line paiUc, da la laetapli'vsiqxio, uut subtilili' «ria precisioi! d'ldi't s, dniit 
I'liibitndo uieonEiio att\ inoiou-, i. eaiiUiljuil phis quou lu' cimf jn pnigit- 
di h Loniitt pIuloTOphie ” — ConkuivIwI i, J’/ df 'fvirji't 

' J u the schaolmtii tl)C/ \ulg 11 ] luguii^ss .lift pruuipilU uiLllItti fovuli.il 
prutisiun and .iiuilyUesi'bLial^ they )oss( ss --.'sii.W' HiiMji rov, m 
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CHAPTER I 


OF THE NBCESSITT OF COMMENCING WITH AN 
\N4LTSIS OF lAS&HAGB. 

• • 

* « 

§ 1. It IS So mucli the established piactice*of writers oh 
logic to commence their treatises by a few general obseiia- 
+ion& (m most cases, it is true, rather meagre) on Terms and 
their i-arieties, that it will, perhaps, scarcely he required from 
me in merely following the common usage, to be as paiticulai 
in assigning my leasons, as it is nsnally expected that tho^a 
should be who deviate from it. 

The piactice, indeed, is recommended by considerations 
far too obvious to require a foimal justihcation Logic is a 
portion of the Ait of Thinking Language is evidently, ami 
hy the admission of all philosophers, one of the principal ui- 
striiments m helps of thought ; and any impeifeetion in the 
instrument, oi in the mode of employing it, is confessedly 
liable, still moie than in almost any other ait, to confuse and 
impede the piocess, and destroy all giound of confidence in 
the lesult For a mind not previously versed in the meaning 
and light use of the vaiious kinds of woids, to attempt tl e 
study of methods of philosophising, would be as if some one 
should attempt to become an astronomical obseiver, hav- 
ing never learned to adjust the focal distance of his optical 
instruments so as ki see distinctly. 

Since Reasoning, or Inference, the principal subject of 
logic, is an operation which usually takes place hy means of 
words, and in complicated cases can take place in no other 
way , those who haye not a thoiough insight into the signifi- 
cation and purposes of words, will be under chances, amount- 
ing almost to certainty, of leasoning or inferring mcoirectly. 
And logicians Save generally felt that unless, in the very fust 
stage, they removed this source of enor ; unless they taught 
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tliaii pupil to put away tlie glasses wIucIl disioit ilie object, 
and to use tUo&e whieli aie adapted to his puipose in hucli a 
inaunoi as to assist, not peiples, his vision , he would nut he 
in a condition to practise the lemaimng pait of their discip- 
line with any piospectof advantage. Tlieietoie it is that an 
laquiiy into language, so fai as is* needful to guard against 
the eirois to winch It gives use, has at all times heen deemed 
a necessary piehmmary to the study oE logic 

But theie is another leison, of a still more fundainendd 
natuie, whj tHe impoit of woids should be the eailiest sub- 
ject of the logician’s consideiation because without it he 
cannot examine into the inapoit of Propositions. Now this 
,is a subj'ect which stands on the vciytbie ahold ot the scieuco 
of logic. 

The object of logic, as defined in the Intioduetoiy Chapiei, 
la to ascertain how we come by that poitiou of oui knowledge 
(much the greatest portion) which is not intuitive : and by 
what criterion we can, in matteis not self-evident, distinguish 
between things pioved and things not piovcd, betvvcou wli.il 
IS woitliy and what is unworthy of belief. Of the vaiioiis 
questions vfhich piesect themselves to oui inqiming fuuhics, 
some receive an answei fiom direct cuDsciousnc^s, otlicis, it 
lesolved at all, can only be resolved by means of Lvidcncc. 
Logic IS concerned with these last. But bcfoie inquiung 
into the mode of resolving questions, it is nccessaiy to iriqiuie 
what aie those which offer themselves; what question, y an* 
conceivable ; what ini^uiiios are tliPrc, to which nunkiud 
have either obtained, oi been able to imsginc it pusHiiile ih.it 
they should obtain, an answei. This point is best ascertaineii 
by a survey and analysis of Piopositious. ’ 

§ 2. The answer to eveiy question which it is possible 
to flame, must be contained m a Proposition, or Assorlioii. 
Wiatever can ho an object of belief, oi even of diabqlud, 
raust, when put into words, asoume the form of a proposition. 
All truth and all error he in propositions, d'fhat, by a con- 
venient misapplication of an abstract teim, we uall a Tiuth, 
means simply a True Proposition; and eiiomare false propo- 
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sitions. To knoTf the import of all po^sihle piopositions, 
would he to know all questions which can be raised, all mat- 
teis which aie* susceptible of being either believed or dis- 
believed. How many kinds of inquiiies can be piopounded , 
how many kinds of judgments can be made ; and how many 
kinds of propositions is if possible to fiame with a meaning , 
are hut diffeient forms of one and the same question Since, 
then, the objects of all Eelief and of all Inquiij express them- 
afilves m propositions, a*^uffictent seiutiny of Piopositioua 
and of then varieties will apprize us what questions man- 
kind have actually asked of themselves, and wfiat, in the 
nature of answers to those questions, they have actually 
thought they had grounds to believe. * 

IMow the first glance at a proposition shows that it i& 
formed by putting together two names. A pioposition, ac- 
cording to the common simple definition, which is sufficient 
foi oui purpose, is, digicom oe,zn whuh someth t,ng is afftiyned 
or deiued of somelhtng. Thus, m the pioposition, Grold is 
yellow, the quality yellow is affiimed of the substcnce gold. 
In the pioposition, Fianklin was not boin in England, the 
fact expressed by the woids ho-tn m England is denied of the 
man Fianklm, 

Every proposition consists of three paits the Subject, the 
Predicate, and the Copula. Tnc predicate is the name denoting 
tlmt which IS affirmed or denied. The subject is the name 
denoting the person or thing which something is affiimed. oi de- 
nied of The copula is the sign denoting that theie is an affii- 
matron or denial, and theiehy enabling the hearei oi leader 
to distinguish a proposition from any other kind of discourse. 
Thus, in the piopcfsition, The earth is round, the Predicate is 
the word round, which denotes the quality affirmed, or (as the 
phrase is) predicated the earth, words denoting the object 
which that quality is affirmed of, compose the Subject ; the 
word 18 winch serves as the connecting mark between the 
subject and predicate, to show that one of them is affirmed of 
the other, is cailed the Copula. 

Dismissing, 'for the piesent, the copula, of which moie will 
be said hereafter, eveiy proposition, then, consists of at least 
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two names ; brings together two names, in a particular manner . 
This is already a fiist step towards what wc are in quest of. 
It appears iiom this, that for an act of belief, ohe object is not 
sufiScient ; the simplest act of belief supposes, and h<is some- 
thing to do with, two objects , two names, to say the least ; 
and (since the names must he names of something) two na'>ae- 
able things A large class of thinkers would cut the mattci 
short by saying, two ideas. They would say, that the subjee 
and predicate are both of the'm names of ideas, the idea ot^ 
gold, foi mstalice, and the idea of yellow ; and that wiuit 
takes place (or part of w’hat takes place) in the act of belief, 
consists in bunging (as it is often expusscd) one of tbc'e 
ideas under the other. But this we aie not yet in a condition 
to say whether such be the coirect mode of descnlnug liic 
phenomenon, is an aftei consideration. The result with whu h 
for the present w'e must be contented, is. tiuit in evcij ait id 
belief two objects are in some manner taken cogni/5.ince of , 
that there can he no belief claimed, or question propomnh d, 
which does not embrace two distinct (eitlier mateiial or in- 
tellectual) subjects of thought; each of them capnble, oi not, 
of being conceived by itself, but incapable of being iichevoii 
by itself. 

I may say, for instance, “the sun ' Thu word ha*’ <i 
meaning, and suggests that meaning to ilie mind cif any one 
who is listening to me. But suppose I ask him, Wlietlicr it 
IS true whethei he believes it’ He can gue no atjswi r 
Theie is as yet nothing to believe, or to diabelK vic How, 
however, let me make, of all possible asseitions re-pectuig tlit 
sun, the one which invohesthe least of reference to any o]>)^ct 
besides itself, let me say, “the sun exists Here, at ouu , is 
something which a person can say he believes. But here in- 
stead of only one, we find two distinct obj'ects of conception, 
the sun IS one object; exi.steQce is another. Let it not be 
said that this second conception, existence, is involved in the 
first, for the sun may be conceived as no longer existing. 
“ The sun ’ does not convey all the meaning that is conveyed 
hy “the sun exists’ > “my father” does not 'include aU tiie 
meaning of “my father exists,” for he may be dead; “a lound 
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squAie"’ does Lot include tlie meaning of “ a round squai e 
esihts,*' for it does not and cannot exist. When I bay “ tlie 
sim,’ ‘■■my faihei,” or a “ loimcl squais,’' I do not call upon, 
the heaiei foi any belief or disbeliet, nor can either the one oi 
the othei he affoided me; but if I say, ‘^the sun exists,” “my 
father exi^t^," oi a “round square exists,” I call for belief, 
and should, in the fiist of the thiee instances, meet with it , 
in the second, with belief or disbelief, as the case might be , 
in the thud, with disbciief. , 

§ 3. This fiist step m the analysis of the object of belief, 
which, though so ob-vious, will be found to be not unimportant, 
lb the only one which we shall find it piacticable to ipake with- 
our a piehmmaiy siiivey of language. If we attempt to pio 
ceed fuithei in the same path, that is, to analyse any fujther 
tlie impoit of Piopositions; we had forced upon us, as a sub- 
ject of pievious consideiation, the impuit of Names Foi 
every pi oposition consists oi two names; and eieiy pioposition 
aSiims or denies one of these names, ot the other. NoiV what 
IV e do, vvhdt passes in oui mind, when we affirm oi deny two 
names of one anothei, must depend on what they are names 
oi ; since it is 'vith refcieuee to that, and not to the mere 
names themsebes, that we make the affiimation or denuil. 
lieie, theiefore, we find a new reason why the signification of 
names, and tlie relation geneially between names and the 
things signified by them, must occupy the pieliminary stage 
of the inquiry we aie engaged in 

It may be objected that the meaning of names can guide 
us at most only to the opinions, possibly the foolish and 
gioundless opmipns, which mankind have foimed concerning 
things, and that as the object of philosophy is tinth, not, 
opinion, the philosopher should dismiss woids and look into 
things themselves, to ascertain what questions can be asked 
and answered in regaid to them This advice (which no one 
has it m his power to follow) is in reality an exhortation to 
discard the whole fimts of the iaboms of his piedecessors, and 
conduct himiseli as if he were the first peisou who had evei 
turned an inquiring eye upon nature, "What does any one's 
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peisonal knowledge of Things amount to, aftei subtracting 
all which he has acquiied by means of the woids of other 
people? Even after he has learned as much as people 
usually do leain from'Otheis, will the notions of things con- 
tamed in his individual mind affoi d as sufficient a basis fui a 
catalof/ua rai&on'tii as the notions which aie m the minds of 
all mankind ? 

In any enumeration and classification of Things, which 
does not set out from their names, rra vaiietics of things will 

^ I 

of course he comprehended but those recognised hy the p<u- 
ticular mquerer ; and it will still lemain to be established, hy 
a subsequent examination of names, that the enmruTation has 
omitted nothing which ouglit to hare been included. Tint if 
sue begin with names, and use them as om clue to tlie things, 
we bring at once before ns all tbo distinctions which liaM 
been recognized, not by a single inquirer, but by all luquners 
taken togetliei. It doubtless may, and I believe it will, be 
found, that mankind haie multiplied the varieties iiinieces- 
sarily, and have imagined distinctions among things, wluie 
theie were only distinctions in the mannei of naming tlu rn. 
But we are not entitled to a'^sumethis in the commencement. 
We must begin by recognising the distinctions made by oi- 
dinary language. If some of these appeal, on a cio'sc cx- 
ammation, not to he fundamental, the ennmcialion oi tin* 
different kindj of realities m.iy he abridged accoidingly. But 
to impose upon the tacts in the first instance the yoke ot ,i 
theory, wiiile the grounds of the tbeoiy are reserved for dis- 
cussion in a subsequent stage, is not a coaise winch a logiciuu 
can reasonably adopt. 
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§ 1 "‘A NAME,” says HoEbes,* “ is a word taken at pleasuip 
*0 seive for a mark which Tuay raise in oiir inmd a thought 
like to some thought we had before, and which being pio- 
noimced to otheis, may he to them a sign of what thought 
the speaker hadt before in bis mind This simple cfe&nition 
of a name, as a word (or set of words) serving the double pru- , 
pose of a mark to xecall to ourselves the likeness of a foimei 
thought, and a sign to make it known to otheis, appeals nn- 
evceptionahle Names, indeed, do much moie than this ; bu"' 
wtatevei else they do. grows out of, and is the lesult of tins 
as will appeal in its proper place. 

Are names more properly said to he the names of thing , 
or of our ideas of things’ The fiist is the expiessionin com- 
mon use ; the last la that of some metaphysicians, who con- 
ceived that in adopting it they weie intioduGing a highly 
important distinction 1’he eminent thinker, just quoted, 
seems to countenance tlie lattei opinion. “ But seeing, ’ he 
continues, names ordeied in speech (as is defined) are 
of our conceptions, it is manitest they aie not signs of the 
things themselve« ; foi that the sound of this word scone should 
be the sign of a stone, cannot be under ^tO!.)d in any sense but 
tbis, that he that hears it collects that he that pronounces A 
thinks of a stone.^ 

If it be merely meant that the conception alone, and net 
ibe thing itself, is recalled by the name, oi imparted to the 
hearer, this of course cannot be denied Nevertheless, there 
seems good reason for adhering to the common usage, and 


^ Oomjout/fXionor Zcgic , cha-g ii 

t In the original "had. or hu^ not” These liiSt words, as inTOlnng- a 
sabtlefy foreign to our prosent purpige, I h.iTe forborne to quote 
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calling (as indeed Holibos himself does in ofhei places) the 
word sun the name of the sun, and not the name of oui idea 
of the sun Foi names aie not intended only to make the 
heaiei conceiie what we conceive, hut also to infoim liira 
what we belieie Now, when I use a name for ihe pin posn 
of expressing a belief, it is a belief conceinmg the thing itw 11, 
not concerning my vlea of it. When I say, “ the sun is thc^ 
cause of day,” I do not mean that my idea of the sun causes 
OL excites in me the idea of dav 7 or in othei woid^-, tliat 
thinking of the sim makes me think ot day I mean, tliaf a 
Cci tain physical fact, which is called the sim's prcseiice (and 
which, in the ultimate analysis, resohes itself into Miisatioiis, 
not idea-s) causes another physical fact, wJiich is called d,i\ 
seemo piopei to coiisiJei award as i\\Q ii' 0 ne ofihat winch 
we intend to be undeistood by it when wo use it; of that 
which any fact that we asseit of it is to be undejstood of, 
that, in shoit, coueermng whicli, when we employ the woid, 
we intend to gi\ c information. Names, tlieioforo, shnll ah\ ay ■- 
be spoken of m this woik as the names of things themsehes, 
and not merely of oar ideas ot things. 

Jjut the question now aiises, of what thiiigs'' and to 
answei this it is necessaiy to take into consideiation tit 
different kinds of names 

^ 2. It IS usual, before examining the vaihms clas-c-, into 
ivhieh names me commonly divided, to Ijegm by distinguishing 
fiom names of every desciiptioii, those wouls which are not 
ndme=!, but only pairs of names. Among such art' icckoin d 
particles, as of, fo, tvoJy, o/ten, the inflected eases of nouns 
substantive, as iftc, h im, Joh n’s , and ei-en irdjootives, as Iariji\ 
heavy. These woids do not express things of winch .uiy thing 
can be affiimed or denied We cannot say, Heavy £>11, oi A 
heavy fell , Truly, or A tiuly, wvas asserted ; Of, or An of, Wu>- 
in the loom. Unless, indeed, we aie speaking of the mere 
words themselves, as when we say, Tiuly is an English word, 
01 , Heavy ns an adjective. In that case they an. comph'to 
names, viz. names oi those particular sounefs, oi ot those 
paitieular collections of wntten characters. This employment 


t>f a wor(I to denote the mere letters and syllables of 'vshich it 
IS composed, was termed by the schoolmen the siipj)osi,t'ho 
motenahs of the woid. In any other sense we cannot intro- 
duce one of these words into the subject of a pioposition 
^lnle^s m combination with othei words; as, A heavy hudy 
fell, A tiuly %m]jodant fuct was asserted, A itt.B'mber of pai- 
liLimeiit was»iu the loom. ^ 

An adjective, howevei, is capable of standing by itself as 
the predicate of a proposition , j,s when we say. Snow is w"hite ; 
and occasionally even as t!)e subject, foi we say, White is 
an agreeable colour. The adjective is often said t«be so used 
by a giammatical ellipsis : Snow is white, instead of Snow is 
a white object : White is an agreeable colour, inst^d of. A 
white colour, or. The coloui white, is agreeable. The G-ieeJvS' 
and Eomans were allowed, by the rules of their language, to 
einploj this ellipsis iimvei sally in the subject as well as m the 
piedicate of a pioposition In English this cannot, geneially 
speaking, be done. We may say. The eaith is round , but ve 
cannot say, Eound is easily nicved ; we must say, A round 
object. Tins distinction, Lowevei, is nbhei grammcdical than 
logical. Since theie is no diffeience of meinmg between 
oound, and a romid object, it is only custom which piescribes 
that on any given occasion one shall be used, and not the 
other We shall, thcrefoie, without scruple, speak of adjec- 
tu es as namen, whothei in then own right, oi as representative 
of the moie ciicuitous foims of espiession above exemplified 
The otbei classes of subsidiacy wokIs have no title whatevei 
to be consideied as names. An adveib, oi an accusative case, 
cannot undei any circumstances (except when then mere 
letteis and sjllabhis aie spoken ot) figure as one of the teims 
of a proposition. 

Words winch are not capable of being used as names, but 
only as paits of names, weie called bv some of the schoolmen 
Sjneategorematie teims fiom avv, with, and KaTT^jopico, to 
pie'dicate, because it was only wiVA. some othei woid that they 
could be predicated, A word which could be used either as 
the subject oi piedicate of a proposition without being accom- 
panied by any othei word, was teimed by the same authoritieb 
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a Categorematic term. A combmation of one or moi'e C if'e- 
goiematic, and one oi moie Sjncategoiemdtic avoids, i,-, A 
heavy body, or A conrt of ju^tioe, they son^times calkd a 
term, but tins seems a ne'dless multiplication oi 
technical expressions. A mixed term is. in the only useful 
sense of the woid, Categorematic. r It belongs to the clas^ of 
what have been called many-woided names. 

For, as one word is frequentl}' not a name, but only pa it 
of a name, so a number of vgords eften compose one single 
name, and mi moie. The^e worSs, “The place which tiio 
wiodom OTrpolicy of antiquity had destined ior the lo'-uh nee 
of the Ahy«sinidU princes,'’ foim in the cHlimalion ot (be 
logieian^only one name ; one CetcgoicmaTic teim A mode 
'’of determining whether any set of woids makes only eiie 
name, oi more than one, is by piedic-iting somttlnng of li. 
and obseiving whether, by this picdicatiou, woinaki* oub, on ■ 
assertion or biweral Thu-^, when we sa]’, John Noko,, alio 
was the mayoi of the town, died yesterday — b/ tins ]ut Jno-- 
tion we make but one asseition ; ivhoncc it oppems lli'd 
“ John Nokes, who was the mayor of tlie town," is no nioro 
than one name. It is tine that an tbis pioposititoi, lir sides 
the asseition that John Xokesdied yesteiday, tVic is nif iuded 
another assertion, namely, that John Nokes was maym oi tfic 
town. But this last assertion was already made . in did mb 
make it by adding the pi e'lieate, ‘‘ died yesteiday,’’ fsupjiret , 
howevei, that the words had been, Jrdiu Nokvs a'nd tlic uiavoi 
of the town, they would have fuimed tivo mimes iiisttsid <>i 
one. For when we say, John Nokes and the inayui of (le 
town died yesteiday, we make two asseitions . one. that John 
Nokes died yesteiday , the other, tnat the^mayor of Ihc town 
died yesterday. 

It being needless to illustrate at any gweatei lenglh t)io 
subject of many-worded names, wc proceed to the distinction''; 
which have been established among names, not accoiding l,o 
the words they are composed of, but aecoiding to their 
signification 

O • 


§ 3. All names are names of something, loal or imagi- 
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nary ; but all things have not names appropriated to them 
individually. For some individual objects we require, and 
consequently have, separate distinguishing names . theie is a 
name for every person, and for eveiy remai kahle place. Other 
objects, of which we have not occasion to speak so frequently, 
ve do not designate by a name of tlieir own ; but when the 
* necessity arises foi naming them, we do so ]?y putting togetliei 
several words, each of which, by itself, might be and is used 
ioi an indefinite numbei other objects, as when I say, fins 
s/oTie “this " and “ stone^ toing, each of therp, names that 
may be used of many other ohjecta besides the particular one 
meant, though the only object of which they can both be used 
at the given moment, consistently with their signification, may 
he the one of which I wish to speak. 

■Were this the solo purpose for which names, that are 
common to more things than one, could be employed , if they 
only served, by mutually limiting each othei, to affoid a 
dtibignation for such individual objects as liave no name^ of 
then own: they could only he ranked among contrivances fm 
economizing the use of language. But it is evident that this 
IS not their sole function. It is by then means Ikot we aie 
enabled to assert {general piopositions ; to affirm or deny anj 
predicate of an indefinite numbei of things at once. The 
(listinetion, theiefoie, between (/enerrd names, and 
Oi singtdar names, is fundamental: and may be consideied 
as the fiist grand division of names. 

A general name is familiaily defined, a name which is 
capable of being tiuly affirmed, in the same sense, of each of 
an indefinite number of things. An individual or singulai 
name is a name wbi^jh is only capable of being truly affiimed, 
in the same sense, of one thing. 

Thus, man is capable of being truly affiimed of John, 
G-eorge. Mary, and other persons without assignable limit ; 
and it 13 affirmed of all of them in the same sense ; for the 
woid man expresses certain qualities, and when we piedicate 
It of those persons, we assert that they all possess those 
qualities. ButVbi^w is only capable of being truly affirmed ot 
one single peison, at least in the same sense. For, though 
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theie are many peiBons’tv'iio bear tlut name, it ib not confeiied 
upon them to indicate any qualities, or anything which bt'- 
longsto them in common ; and cannot be said to be affiimi'd 
of them m any se'nse at all, consequently not in the saiiu' 
sense. “ The king who succeeded William the Oonqiioior,'’ is 
also an individual name. For, th.it theie cannot be moie thtiu 
one pel son of whopi it can be tiuly atSimeJ, is implied in tl,o 
meaning of the words. Even the king,” when the occasion 
01 the contest defines thco individual of whom it is to b(' 
undei stood, .may justly be regarded as an individual name. 

It IS mot nnubiial, by way of explaining what is me.mt by 
a genei.ll name, to say that it is the name of a class. But 
this, t'hough a convenient mode of expicbsion foi homo ]»m“ 
poses, ih objectionable as a definition, since it evplauis the 
clearei of two things by the raoie obseme. It would bo uiou' 
logical to levoise the proposition, and turn it intoadelinitioa 
ot the woid du'ts ’'A class is the mdehnite mulLitudo ot 
individuals denoted by a general name " 

It is necessary to distinguish (jmmtl fiom ‘.olbdtn- 
names. A geneial name is one which can lie piedie.djcd id 
each individual of a multitude, a collective name oannih h' 
predicated of each sep^uatelv, but only of all talcen too< tie i , 
“‘The 76th legimeut of foot in the Biitish aiinj,’ whu'li js a 
collective name, is not a geneial hut an indivuiiial uamt', ho 
though it can be piodicated of a multitude of ludividu.il 
soldiers taken jointly, it cannot be pi edicatcd <d them ho\ e i .il h 
We may say, Jones is a soldiei, and Ihompsun is a sohlioi, 
and Smith la a soldiei, but vve cannot say, Jones is flu' 7tdlL 
legiment, and Tliompson is the 7t)th legimcnt, and Smith is 
the 76th legiment We can only say, Jpnes, and Thouiphui), 
and Smith, and Blown, and so foith (enumeiating all th 
soldiers), aie the 76tU legiment. 

“The 76th legiment” is a collective name, hut not a 
general one . a legiment ” is both a collective and a general 
name. Q-eneial with respect to all individual legimehts, ot 
each of which separately it can be affirmed: collective vith 
respect to the individual soldiers of whom® any regiment is 
composed. 


§ 4, The second geneial division of names is into con- 
crete and abstract. A concrete name i& a name which. stanrK 
foi a thing ; an abstract name la a name which stands for an 
attribute of a thing. Thus John,, the sea, this table, aie names 
of things. White, also, is a name of a thing, oi lather of 
things. "VVTiiteness, again, .is the name of a quality or attii- 
•hute of those things. Man is a name, of many things ; 
humanity is a name of an attribute of those things. Old 
lb a name of things ; old ^ge iSo a name of one of their at- 
tributes. 

I have used the words concrete and abstract in- the sense 
annexed to them by the schoolmen, who, notwithstanding the 
imperfections of their philosophy, were unrivalled in Cue con- 
struction of techmeal language, and whose definitions, in logic 
at least, though they neier went more than a little way into 
the subject, have seldom, I think, been alteied but to be 
spoiled. A practice, however, has giown up in more modern 
times, which, if not intioduced by Locke, has gained ciurency 
chiefly fiom his example, of applying the expiession “■ abstiact 
name" to all names which are the result of abstraction or 
geneialization, and consequently to all general names, instead 
of conhmng it to the names of attributes. The metapiiyaicians 
of the Condillac school, — whose adraiiation of Locke, passing 
01 er the profoundest speculations of that truly original genius, 
usually fastens ivith peculiar eagerness upon Ins weakest 
points, — have gone on imitating him in this abuse of language, 
until there is now some difhculty in restoring the woid to its 
oiiginal signification A moie wanton alteration in the mean- 
ing of a word is raiely to he met with; for the expiession 
genmd name, the.exact eqniialenr of which exists in all lan- 
guages I am acquainted with, was already available for the 
purpose to which abstract has been misappiopnated, while the 
misappropriation leaves that important cla&s of woids, the 
names of attributes, without any compact distinctive appella- 
tion’. The old acceptation, however, has not gone so com- 
pletely out of use, as to depiive those who still adhere to it of 
all chance of being undeistood. By ahsiract, then, I shall 
always, in Logic proper, mean the opposite of concrete; by 


30 


SAIIES AND PaorOSITrONS. 


an dLsbact name, tlie name of an attribute, by a concieto 
name, the name of an object. 

Bo abstiact names belong to the class .of geneial, oi to 
that of singular names ? Some of them aie certainly genual. 

I mean those which aie names not of one single and detinite 
attribute, hut of a class of attiilniteh. Such is the woid coIqv,^\ 
winch IS a name common to whiteness, ledness, &c Such is <• 
even the void whiteness, in respect of the different shades ot 
whiteness to which it is applied in (romraon : the woid magni- 
tude, in lespoct of the vaiious degrees of magnitude and llie 
various dimensions of space; the woid weight, in icspect ot 
the vaiious degrees of weight. Such also is the word atinhidi' 
itself, t3ie common, name of all paiticulai attiihutes. l>u( 

“■ when only one attribute, neither callable m digue nm in 
kind, is designated by the name , as \ isibleiie^s , tang! bleuessi , 
equality , squareness , milkwhitouess ; then the numo can 
baldly be considered general ; foi though it denotes au iitln- 
bute of many different obj'ects, the aitiibute itself is aiwav'' 
conceived as one, not many.* To avoid needless logomarlues, 
the best course would probably be to considei these n.unt's 
neithei general noi individual, and to place tlioiri in a class 
apart. 

It may be obj'eeted to our defiaition ot an abstnici, ninu', 
that not only the names which we base called absttact, but 
adjectives, which we have placed m the concreti class, an 
name? of attributes; that for example, is as much tin* 

name of the colour a,s whilewdS is. But fas befoie loinaikcil) 
a woid ought to be consideied as. the name of that which vo 
intend to be understood by it whon we put it to its piinnpnl 
use, that is, when we employ it in pj edirvit:ipn. When wo say 
snow is white, milk is white, linen is white, we do not mean 
it to be understood that snow, or linen, oi milk, is a coloui. 
^ye mean that they are things having the colour. The ie\ oj .c 
ib the case with the word whiteness, what we afBnn to /m 
whiteness is not snow, but the colour of snow. yVintenesK, 
therefore, is the name of the coloiu exclusively • white is a 


■* Tide infra, note at tiio cad of § 3, bool, ii, chap u, 
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name of all things whatevei ha^g the coLoiii- ; a name, not 
of the quality of whitenebs, but of every white object It is. 
tiue, this name, was given to all those vaiious objects on 
account of the quality , and we m.ay theicfore say, without 
impiopxiety, that the quality foims part of ita signification ; 
but a name can only be said to stand foi, oi to be a name of, 
the thingfa of which, it can he predicated. - We shall presently 
see that all names which can be said to have any signitica- 
tion, all names by fipplving wh’-ch to an individual we give 
auy infoimation reapeiticg that individual, inay be said to 
itaply an attribute of some soit ; but they aie not names of 
the attribute; it has irs own propei abstiact name, 

T 

§ 5. This leads to the consideration of a third gieat 
division of names, into corvaotathe and non-connotatve^ the 
latter sometimes, but impiopeily, called ahsolutr. This is 
one of the most important distmctious which we shall have 
occasion to point out, and one of those which go deepest 
into the nature of language. 

A nou'ccnuotativo teira is one which signifies a subject 
only, 01 an attiibute only A connotative teim is one which 
denotes a siibj'ect, and implies an attribute. By a subject is 
here meant anything which possesses attubutes. Thus John, 
or London, or England, aie names which signify a subject 
only. Whiteness, length, virtue, signify an attribute only, 
hfone of these names, theiefore, aie connotative. But wlidt, 
long, vh tuoas, are connotativ^e. The word white, denotes 
all white things, as snow, papei, the foam of the sea, d.c , 
and implies, oi in the language of the sclioolmen, co'it,{iutes,‘^ 
the attribute vjlut&nesb. The woidwhite is not predicated of 
the attribute, but of the subjects, snow, &e. ; but when we 
predicate it of them, we conv^ey the meaning that the attnbute 
whiteness belongs to them. The same may be said of the 
other words above cited. Virtuous, toi example, is the name 
of a class, which includes Soemtes, Howaid, the Man of Boss, 


* ]:{oiare, to mark , Ou7m<>t ifCj to mark alottg to mark one thing with 
or vf addiUt^ to anothttr 
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iiad an undehnable nuinK-rof other imliviiliul';. ji-ist, fnf.soiifj 
and to come. The^e mdividuuJs collect i\ > ly .md waliv, 
can alone be said with piopiicty tu be d' iint^-d iiy the woid 
of them alone can it piopcilv be viid bt be a iiariN , Ihit it it- 
a name applied to all of them m corisei[u<'iue of an ulinbuto 
which they arc supposed to posatss 10 lOiunuiri, ilie cMiiImtii 
which has received the name of \nt.ue. ll ih .i}»i)led to all • 
beings that aie coiieidcied lo this all nliuto , and to 

none which are not so considfjieii . 

All concrete genera] names :iTe connolativt*. 'I'lic vuj<[ 
man, for eiKample, denotes Peter, Jaiuy dnlm, and an indefi- 
nite immbei of olliei i.ndivhln.ds, of ultom, i ikoi as a eia^^, 
it lb thp name. Eut it is applied to tbim, bec'iusi' they 
• possess, and to signify that fluy pnsvss, (’ciiam .ttiiilades, 
These seem to be, roipmoitt. aijima) hte, lab^mahti, and a 
ceitdin external foira. vihii h fui drd iitatimi \\c cal! tin bmiiiin. 
Eveiy existing Ibmg, winch pos-i s..,*d all tbr-c att i ibuft.,, 
would be called a man , and anyiiuog ivhjcij -cd 
of them, or only one, or t'vct, or ('U 11 flu ot tlun wphoiit 
the fouith, would not be so called Jbi: .’xaniplo, if iu tin 
interior of Afiicu thcjc wme to bo (hsco’'jod a roc of 
anunals possessing mason equal to I hat c»f Iniiiian Ixongs, 
but with the firm ot an eli'pfiaut, tlio\ ivould lOft b.. calli-d 
men Swift’s Hou^hnlmms would not lie- s<t call' ti, ()i jf 
such newly-disc.overed bouios -jiosscsKd flu* f-mu of man 
without any vestige of icason, u, i^ ptohaiile ihat oflim 

name than that of man wimhl la i<i!trul fur fbom, jjow tl 
happens that theic can 1)0 anydoulh, abcuit Ihi- imvtfi'c, will 
appear hereafter. TJie woid 'Wafo, tiimofoic, ■-igmiics all 
these attributes, and all snh|mts r, hioh, )iu,-.-o,-s thoM* ai- 
tiibutes. Eut it can bo pn-diwif i tl uulv ol lin sidtp cts. 
What we call men, are the stiop', (s. fi,,. achuiirnd Stibl uml 
Nokes, not the qualities by -wliic'li fhcoi Imtnaiut) is con- 
stituted. dhe name, theitfoic, m sai 1 trt .sigudv flu ,uli)cofs 
dueetly, the nihihute'^ i Mitred/ f/ ; n titmdttt' 
and implies, oi involves, oi radicufi s, or as wo shall sny 
henceforth coimotefi, the attnfiutos. It is* a ciuiuotativ't* 
name. 
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Connotative'’' names liave henee been also called denow i- 
"iriive, because the subject vvlnen they denote is denominated 
by, or leceives a'name from die attiibute wlneh they connote, 
fonow, and other objects, Tecei%e the name white, because they 
possess the attiibute which is called uhiteness ; Peter, Jame^’, 
and otheis receive the name man because they possess the 
attributes which a^e considei ed t-o constitute humanity. The 
attiibute, or attiibiites, may therefore he said to denominate 
those objects, or to give th'^m a common name. 

It has been seen that all concrete general names are conno- 
lative. en abstract names, though the names only of attii- 
bnies, may in some instances be justly considered as cDnnota- 
tive ; foi attributes tbemsePes may have attributes ascribed to 
them ; and a woid which denotes attributes may connote an 
,'ttribute of those attributes. Of this description, foresample, 
lb such a word as /ftuZf , eqnr'alent to bad oi kurtfvl quality. 
This woid is a name common to many attiibntes. and connotes 
hurtfalness, an attiibute of thc-.e various attributes 'When, 
for example, we say that slowness, in a horse, is a fault, v e 
do not mean that the slow movement, the actual change of 
place of the slow h(use, is a bad thing, but that the piopcity 
or peculiarity of the hoise, horn wlach it derives that name, 
the quality of being a slow mover, is an undesirable peculiarity 

In legard to I hose concrete names which are not geneial 
but individual a distinction must be made. 

Proper names aie not connotative ; tbev denote the inrp- 
vid’ials who aie called by nbem : but they do not indicate oi 
imply any attribute® as belonging to those mdiiiduals When 
we name a child by the name of Paul, or a dog by the name 
C,ssai, these names*' are simply marks used to enable tho^e 
individuals to be made sidijects of discourse. It may be said, 
indeed, that we must have had some reason for giving them 


* ArcWii-fhop Whatpiy ivhp, in The liter e^litions of Ins. nii,nenii of I ociu 
niocd Se. revinn,; th^ j-nportint liKtiT'ction treated of jn the to t, propo^ot thf 
term “ Attubutive” a? a iubbtiUrte lor Connotative (p 32, ‘Jth od ) fht 
eipreb’iiou 1 ^, in itself appropriaO tut la it has not the advantage of beini 
eonneutoJ virh any veih, of ,o inarke lit ('.siinotiva a character a= “ to corniotf , 
jt 'S not I tlimlc fitted to fcujply ihe ci the vord ConnolatiTO ii seien 
tifie 11=!*. 
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tli03e names latLei t/Laii aoy otlmrtJ ; and Ih’s ii- Hue , li it 
tliS name, onee given, is independent of the ied-.nu A iis ui 
may have been named John, because that wa's the uattie ot hi, 
father ; a toiin maj; have been named D.utiaouth, heeauhc i' 
ifc situated at the mouth of the Dart. But jL is no pari, of tht, 
signification of the woid John, tluit the fatluo of Iho peisoii ,0 
called boie the fcaine name : nor eien of th'‘ isuid D.ijlinoutl , 
to be situated at th^ mouth of IhcDaii If sand slumld ehokf 
up the mouth of th'^iiver, 01 an ea^thriiiake change it, cotuii , 
and remove it to a distanee fiomthe town, the iumn of llie 
toRn would not necessaiily be changed. That f.iei, ihi iidon , 
can form no pait of the significatu-n of the umd, for ulln 1- 
rvibc, wuenthe fact confessedly cc a, ?erHu bo tiue, no one wouh* 
any longer think of applying the name. Piopu nnuies ,,n 
atlAohod to the objects themselves, and are not depeudeut on 
the continuance of any attiibute ol the object. 

But there IS anothei kmd of names, wh.ch, .iliiliough 11 < v 
aie individual names, that is. predicablo only o! one objci-^, 
aie leally oonnotative. For, though we nn.yguc I0 an ui- 
dividual a name uttedy urmeumug, vlueh we oall .1 pio];i j 
name, — a word which answeis the piuposo uf showing wl.d 
thing it IS we aie talking about, but not ot Mling .mvlhui^ 
about it : yet a name peculiar to an individu.d n not in 01 
saiily of this desciiption It may be siguifiiaiii of sooe 
attiibute, 01 some union of attiibiiles, uhiclgbi mg pobso'-od 
by no object but one, deteimines the name o.\ lusiv'dj lo iltii 
individual. “The sun'’ is a uameot this do.su. pi ion , “ (iod, ’ 
when used by a monotheist, is anothu. Thn-e, I'ovever, aie 
scarcely examples of what vve aie now aUeinpinig lo illus- 
tiate. being, m strictness of language, gefieial, not inflniduaj 
names: for, howevei they may be ‘in fud picduuiile only ot 
one object, there is nothing m flic menuiug ot ti'o woids 
themselves which implies this: and, accoidingly, when w<- 
are imagining and not dflSrming, we may speak of m.my suns; 
and the majority of mankind have believ-eci, and still bi'lieve, 
that there aie many gods. But it is easy th piodute woid-, 
which are real instances of connotative individual names It 
may be part of the meaning of the eonnotaUve name itself. 
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tluttlieie can esist but one individual pos&et>hing the attribute 
wbich it connotes as for instance, “ the only sou ot John 
Stilea empeior of Rome '' Oi the attribute con- 

noted may be a connexion with some deteiminate e’vent, and 
tlie connexion may be of such a kind as only one individual 
could haie; or may at least be suck as only one individual 
actually had , and tins may be implied m the foim of the 
expression The father of Sociates ’ as an example of the 
one kind (since Socrates 'could -not have had two fatheis) ; 
“the author ot the Iliad,’ ‘‘the murdeier ot Henri Quatre,” 
ct the second. For, tnough it is conceivable that hioie pei- 
sons than one might have participated in the authui&hip ot 
the Iliad, or m the murdei of Henii Quatie, the empleyment 
of the aiticle iht implies that, in fact, this was not the case. 
What IS here done by the woid ih^, is done in other cases by 
the context thu'^, ‘ C<Hsai’3 army’’ is an individnol name, if 
it appears fiom ttie context that the army meant is that which 
Caisai commanded in a paiticulai battle The still moie 
geneial expiepfeioiis, ‘‘the Roman aimy,” or “ the L'hiiatian 
ai.my,” may he iiidividualibed in a similar manner Another 
case of frequent occunence has alieady been noticed ; it is the 
folio v9ing. The name, being a many-woided one, may consist, 
in the fii'^tpliee, of a qfinexd name, capable thereioie in itself 
of being affiimed of moieihugothan one, but which 13, in the 
second place, so limited by other words joined with it, tliat the 
entuG expie‘'Sion can only he predicated of one ohj'ect, consis- 
tenLly with the meaning of the geneial teim. This i& exem- 
plihed in such an instance as the following; “the pie&eut 
piime minister of England Prime Mini^tei of England is a 
geneial name; the^attiibutes 'which it >.onnote^ may be pos- 
sessed by an indefinite number of peisons. in succession 
however, not simultaneously , since the meaning of the name 
itself impoits (among othei tilings) that there can he only 
one such person at a time This being the case, and the 
application of the name being afterwaids limited hy the aiticle 
and the woid yifesent, to such individuals as possess the attri- 
butes at one indivisible point of time, it becomes applicable 
only to one individual And as this appears from the mean- 


SJAMCS AND rUOPOSTTIOS-g. 


se 

ing of the name, without any extrinsic proof, it is strictly rn 
individual name. 

From the preceding obbervations it willea'jily he collccied, 
that whenever the names given to objects convey any infor- 
mation, that IS, whenever they have propeily any moaning, 
the meaning resides not in what they dcyioir, hut in whattlu y 
oonwte The only names of objects which coimot.e iioluing 
arejJKiper names; and these haie, strictly speal in g, lui sjgni- 
Seatiou.* 

If, like the robber m the Asabian hTights, we make a mark 
with chalk ona house to enable us to know it again, the rn.uk 
has a purpose, but it has not propeily auy mea.Tung. 'J’lie 
chalk dbes not declare anything about the house; it does not 
mean, This is such a peison’h house, or This is a lumsi' whu'li 
contains booty. The object, of making the mai k is mo) (.T v d is- 
tinction I say to myself, All these houses are sorKurlv alike 
that if I lose sight of them I shall not again be able to dis- 
tinguish that which I am now looking at, fiom auy of flu 
others ; I must theiefoie contrive to make the appf ainiir e iT 
this one house unlike that of the otheis, that I may herfaftca- 
know when I see the m.uk— -not indc'crl auy attnbule of *he 
house— but simply that it is the same house which 1 . in now 
looking at. Morgiana chalked all the otbci houn-s in a 
similai manner, and defeated the scheme, liow"'^ Mm[ilv iiy 
obliteiating the diffeience of appearance between ihaf. iiouse 
and the otheis. The chalk was still there, 'but it no longer 
served the purpose of a distinctive mailc 

When we impose a piojjei name, we pcifoitn an nperatuui 


* A WTiifr who eahtleb bis took Plultiv'pl'y , or, ihi K'h uc> of Tniih 
di.usres mt 1,0 his voi 7 hr'-t pige ('lefcrun'’ j,t iht fo.it of 11 ti> flus p s onO 
suth .assoUin^ thal gmerral namtii h.ivo pr.ijiL'rly no suin' I k, it 1011 A ii[ in 
rtpcits tbi, stateioeot muiy times in Uio loui'^o ol his viilinjie, with (oiiriieiiK, 
nut at all flatteung, theitnn It is veil to to now arnl thoii ic,Tiinif!t 1] m h'l.v 
great A length pen eise Diisquotilion (lor, shdiigi' os il 'ippeii,, J do ■■jot t. - 
luTC that the ssi-’tei is dishonest.) can sonietiinp, go. It n a i, udiiiu to ii , piers 
■when they see an atilhoi aeeuHed with volurnc and piga, rf lorrcil to ind the 
app.irent gti !? rotop ot mverted comircis, of nmiiil jininK .o.tih tliifig jiiosi tl' in 
soiimonlv atsiird, njt t" give iraphoit ciedcnce to ihr itspilion wjtbont sen- 
fyng the reference 
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IQ some (legiee analogous to what the lohber intended in 
chalking the house We put a maik, not indeed upon the 
object itself, buU so to speak, upon the idea of the object A 
proper name is but an unmeaning mark winch we connect in 
oar minds Mith the idea of the object, in ordei that ■ftheueier 
the maik meets our eyes oi occuis to our thoughts, we may 
'think of that indiiiduai object. Not bemg attached to tne 
thing itself, it does not, like the chalk, enable us to distin- 
guish the object when we" see ife; but it enables us to distin- 
guish it when it 13 spoken of, eithei in the records of our own 
experience, oi in the discourse of others , to knoiwthat what 
we tmd asserted in any pioposition of w'hich it is the subject, 
IS asseited of the individual thing with which we ware pre- 
viously acquainted. 

When we piedioate of anything its proper name , when 
we say, pointing to a man, this is Blown oi Smith, oi point- 
ing to a city, that it is Yoik, we do not, meielv by so doing, 
convey to the leadei any information about them, except that 
those aie their names. By enabling him to identify the in- 
dividuals, we may connect them with information pieviouaiy 
possessed by him ; by saying, This is York, we may tell him 
that it contains the Mmstei But this is m vntue of what 
he has previously heai d coneeimno York; not by anything 
implied in the name It is otheiwise when objects aie spoken 
of by connotative names When we say, The town is built 
of marble, we give the hearer what may be eutirely new 
information, and this merely by the signiScatxon of the 
many-woided connotative name, built of maiblef’ Suck 
names are not signs of the mere objects, invented because w^e 
have occasion to tlvnk and speak of those objects individu- 
ally , but signs which accompany an attribute : a kind of 
livery in which the attribute clothes all objects which are 
recognised as possessing it. They aie not mere maibs, but 
more, that is to say, significant mai ks ; and the connotation 
IS what constitutes then signihcanee. 

As a pioper name is saidtobetlie uameof the one mdi i- 
dual which it is piedicated of, so (as well from the importance 
oi adhering to analogy, as for the other reasons formerly as- 
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signed') a coiinotative name ought to he eonsiderod a njine m* 
all the various individuals wlndi it is piedieable of, oi in othti 
voids and not of what it coianotpe-. dhit by learTurig 

vhat things it is a name of, we do not leain the int-ainng ot 
the name . toi to the same thing wt may. nith -^qual piopind v, 
apply many names, not equivalent m mi&inng. Tou'., 1 e,vH 
a ceitam man hv'’the name fiophiomscns i o'lll him by ' 
another name. The fat liPi of Soeiaies. iJotli tlicsi* ore n.MiK'b 
of the same individnal, but then ^meaning is altogeflu'/ dit- 
ferent , they. are applied to that individual tui Imo ihSivn ut 
puiposes 'the one,meifcly to distinguish him ftnm othti poi- 
sons who are spoken of ; the otlu'r to indicate a taut n kiting 
to him,' the fact that Sociatoswan his son. I furtht r fijqily to 
him these other espiefesjons a man, a Lircek, an Atlieiu.in, i, 
sciilptoi, an old man, an hone&t man, a brave man All tliesi 
me, 01 may be, names of yopluoniscus. nut imlued ut him 
alone, but ol kim and each of an indefinite numbu ol utboi 
human beings. Each of these names is applied to Sophia- 
niscus for a ditferent reason, and hy each Mliou.vcrnnderst.iiKb 
its meaning is appiiseJ of a distinct tact oi numSau ot i.ud i 
concerning him , but those who knew nothing aboiii iljo inuneb 
except that they were ajiplicable to Sopiironiscut,, w'onicl be 
altogether ignorant ot their meaning It is eveii pocciPJc, t litii 
I might know eveiy single individual of whcin a given n,mie 
could be With truth affiimed, and yet could not be suid to know 
the meaning of the name A child knows who are its hi ot here 
and sisters, long befoie it has any dchnu^ coneeptiun of tSie 
nature of the facts which are involved in the sjgijihcutioii of 
those words. 

In some eases it is not easy to decide pieciscdy how miKh 
a paiticular word does or docs not connote; that is, wc do not 
exactly know {the case not having aiisenj what degree ot dif- 
ference in the object would occasion a diffcienceiii the name. 
Thus, it IS clear that the word man, besides aniinal Jife aiul 
rationality, connotes also a certain external foim , but il would 
be impossible tx) say precisely what form ; that is, to decide 
how great a deviation fiom the form ordinarily found m the 
beings whom we aie accustomed to eaU men, noiild suffice in 
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a ne'wly-clitcc\eied lare to make us refuse tliem the name of 
man. E..Ltionality, aEo, lieing a qualdy winch admits ot 
rie^rae'.. it has nevei been Kettled what is the luwe&t de^^'iee of 
that quality wLidi woiiiil enbtle any creatme to be considered 
a. human being. In ah such coses, the meaning of the general 
name is so fai unsettled end 'vague . mankind have not com'-' 
to any positi’vfe agreement about the mattei. When we como 
to tieat ot Clas3i5c...tiv)n. we bhail have occasion to shoiv unde 
■vhat conditions this vagueness nicy exist without piackcal 
inconvenience , ami eaaes*will appear in which the ends of 
language aic better promoted by it than by complete pre- 
cision ; in oidei that, in natmal history for instance, indivi- 
duals or species of no very maiked chaiactei may b* ranged 
'With those more stiongly chaiacteiized individiails of epecis-s, 
to which, in ail their properties taken together, they beai the 
neaiest lesemblonce 

But ihi3 paitial nneeiiamty in the connotation of names 
c'^n only 1 'e hee fiom mischief when gnaided by strict piecau- 
tions One of thechief souices, in.deed,of lax habits of thought, 
1 ^ the custom of using connotative tcims without a distmctly 
ascertained connotation, and with no rnoie pitcise notion of 
their meaning than can be loosely collected fiom obaeiving 
what objects they are med to denote. It is in this manner 
that we all acfiuiie, and inevitably so, our lust knowledge of 
our vernaciiiai language. A child leaiaa the meaning of the 
woids man, or vjltdfi, hy heating them applied to a viriety of 
individual objects, and finding out, by a pioccss of gener.di- 
/atiun and analysis which he could not himself describe, what 
those rlitfeient objects have m common In the case of tJiese 
t-wo words the pioeess is so easy as to reqmie no assistance 
horn culture ; the objects called human beings, and the ob- 
jects called white, differing Irom all otheis by qualities of a 
pecuhaily definite and obvious character. But in many othei 
cases, objects bear a general resemblance to one another, which 
leads to then being familiarly classed together under a com- 
mon name, while, without more analytic habits than the gene- 
lality of manland posses', it js not immediai ely appaient -what 
are the particular attributes, -upon the possession of which in 
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common by them all, then geueial letomblance di-jf jjii'' 
4 Viien tbis ifa the ca^ic, people n^e the name wUliout a:ij. ro- 
C0|jnise<l ooniiotatiun, that j&, mthon’t any psecitse jutanum , 
tlie} talk, and eoat,e<picntly' tliinlc, ^ iguely, and rcinam ( .u.~ 
tented to attach the saian Jogie*^ of ''iguxficaiice to to> .1 
o.Mi tvoTd‘!, \>lijcba clulu thms y eaih old atbu lo's to thr- utfu' , 
la other and sibtex. The chr’d at led'st is seidoui pu/, 7 ,Li'<I V , ^ 
the staxtiiig up of new jadiviJnals, on wlioin he is 
wliethei 01 not to confei the title , lieeaubc there is iissniUv , n 

^ * r *■ 

aiithority cloue at hand coiiipotent^'to bobe all doulils jtd 
a similar letjomce does not exi.-t in the geneialily of cuei , 
dUd new oojects are contnmolly presentino themselves i o meo, 
n omcn,jaiLd childien, vint-h they aie called upon to ehisj, 
ytbO m 4 hi~ They, aceoidingly, do this on no othoi piiiu'jp;.' 
than that of sujieiticial fcitoilajity, giving to eath new ob]i'i t 
toe name of that tamiliai object, the idea of which li nnot 
leaddy iccalls, 01 which, on a cuisoiy inspetUoii, it seems to 
them most to resemble as an unknown sulistanct found m 
the ground will be called, accuidingto its texture, eaith, sand, 
or a stone. In this mannei, cneep on irom Hiibjei.i in 

subject, until ail tiaces of a common meaning' soiuotun'‘'idi'- 
appear, and the word comes to denote a number of things iml 
only mdependentiy of any common attiibute. but which h us' 
actually no attribute in common , oi none but what i« slum d 
by other things to which the name lo capiicioiisly leihi'-eJ, 
Evan, scientihc writeio hare aided m this peiveision of geneud 


, ^ ‘ Tike the fopiliu: teiia Stnu,r It j?p)5e4 to Hun^rtl tJiJ OiI /■ 

' jaittnaU, tt> the kuinelc ot tiuit to the laeawuJa i<)"S tUt. I'dlUbl uliier ( Uil 

1 'ij the kuluoy wlulo 't 13 n-liisi-il to puhuaLLl >il, aunu), LojuiVs 

j tb'vthwi the cleL4T.yo suhcit foi loofiai. ol lUs), ...ml to hdlvt'i! e\.i/ l.ij 

If- Oueiira iji the dasigiiarioa xht. laa^iiLtiL y\ dt oi uoii (,lu=i(Utijnci) ,i,i,l j-,t 
xa bp. -ikin'i uf other met imo me, fauc'i <i knit j, ahoUi- enra forann Cn 
ipiiomng, uale,^ hmlgisil louaJ oa -very iviabum hj other phi ts.s <is ii uidiiii; 
bto’ie preiioio Aunt -turn., &e MuiB'ivor, ihe niefhtnit. nt JellHaion ire 
t'ltppj. for -vriiit (li ^afSele'lt eoaipi'inity to ,twl apou Tlioio is uo (£a<ilii j 
umtormly presem m the eases ’'liej . a it. .tpplii rl, j,’id iiuiformlv ol .taut wle re 
it IS ant applied , [leiicc the definci ■noiJ.J h we to oiiiplny lo^igi p t Ju liei iice cl 
strUing lilt csiakng applications and takar m new oncb ” — Bira, Le^io, 11 
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language from ita purpose , sometimes "becariso, like tlie vulgai, 
they knew no bettei ; and sometimes in deleience to that 
aifcision to adny-t new woids, which induces mankind, on all 
subjects not considered technical, to attempt to make the 
orioinal stock of names serve with bat little anamentation to 
express a constantly inei easing numbei of objects and distinc- 
, tions, and, consequently, to express them, in a nidnner pio- 
giessively more and moie impeifect. 

To what a degiee thisJoose jpode of classing and denomi- 
uating objects lus icndeiedthevocabulaiyot mental and nioiai 
philosophy unfit ioi the pui poses of accurate thinking, is best, 
kuoiin to whoevei has most meditated on the piesent condi- 
tion of those blanches of knowledge Since, howe'^ei, the 
introduction of a new technical language as the vehicle of 
poeculations on subjects belonging to the domtnaof daily dis- 
cussion, iB estiemely difficult to effect, and would not be free 
fiom inconvenience even if effected, the piobl-m foi the philo- 
sv'tplier, and one of the most difficult which he has to lesolve, 
i“, in retaining the existing phra.=eology, how best to alleviate 
its imperfections. This can only be accomph^bed by gi\ mg to 
e\ery general coucieto name which tLeie ib fiequent occasion 
topiedicate, a definite and fixed connotation : in oidei that it 
may be known wbat attiibntes, when we call an object by that 
name, we leally mean to predicate of tne object. And the 
quention of most nicety is, how to give thip fixed connotation 
to a name, with the least possible change in the olyects which 
the name is habitually employed to denote ; with the least 
possible disariangeinent, eitbei by adding or subtraction, of 
the group of objects which, in however imperfect a manner, it 
<501 ves to ciroumsciibe and hold together ; and with the least 
Mtiation of thetiuth of any propositions Vihioli aie commonly 
received as true 

This desiiabie pmpose, of giving a fixed connotation where 
it is wanting, is the end aimed at whenever any one attempts 
to give a definition of a general name already m use ; ev’fciy 
definition of a, connotative name being an attempt either 
merely to declaTe, oi to declare and analyse, the connotation of 
the name And the fact, that no questions which have arisen 
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in. the moial dcic-ncw have heen subjects of hecner corii^n- 
veiby than the dehnitiocs of almost, all the lejehuijf 
sions, IS a proof how gieat an extent the evil to winch we- 
ha\e adveited has atlaiued. 

Names with incietaminate counntation :ug ncii to be con- 
founded with namcb which have nicsie thau one coniniial nm, 
that IS to say, ambiguous wolds. A woid may havi 
meamngs, hut all ot them lixed and ifcogni'-ed ojics , as t'Sn. 
woid jfos^, tor example, or the wold box, the various saisi s 
of whieh it would be endless to erumeintc And the pauc ty 
or existing names, m comparison wuth the donaind lio tiicui, 
may often lendei it arlvisahle and even neecs-,i!iy to ii't.im a 
name ‘),n this multiplicity of acceptations, distiuguisluug 
these so cleaily as to pieiont then being euniounded wjtli 
one anothei dnch a woid may be cousideLod as t,wo or muie 
names, acciden*-ally wuitten and «poktn alike. ' 


Ecfoie qintn.'g tl’o satjoit of oir'iiot''t’' c nnmsc, it u opfir lo otstne, 
tt't thi first ■wriior who, in oiir times li,is adojterl fnmi t!in selKnilii'oii ti ■> 
■woirl to funnote. Mi (,UU''S Mill in Ills Jinuli/sis o! ike 1‘hi‘nvniLiiii tif t/is 
d/wi?. tmpljjs ,t in a sigmfioitiou OiFirait iium lint in ivlinlt li is 
bfieiiSL.ll He lists the vo'il in d sense ooc\ti iisiie VI III its»i'|iiiijliij;j aiiply- 
ing it lo cvti-j t’lse 111 wliith i na.mu, wink ijuinling ili'inlJ) In nun Unit,.'- 
1 vlneli lo tDiiseipii.ii11v temied its bignifiCdtioii 1 , iiiehnli 1 ilso i, Iml lelcunu’ 
to home otljpr thing In the f.isc consi<l(r«il in !}ie tixt, 1)i.i.li ot LoniiiU' 
gentril nimes his Idiigtngt and mine irt the unieiseol <ni' iiiotha (tm- 
siJeimg piij justlyi Iht sigiufiLatioii ol the niinu to li< in tlm ittnl.iil,, [|i 
fpe,iks of die word sis notixg thr attril'iito iiul couiintmq Urn things posm SiSiriir 
tne ittnliale And he desenhes jhsli.ict narnrs js In me- prujimiy I'fiiirrite 
names -with their lomiotrtion diojiped when 's, iti jny wlw, ii is tlni/Aiiol i- 
tion which 1101114 he said to he Uiopped, vh it w is jneMuiidy umnotirl h(- 
eoHiina: the idiole Eignificition 

In adopting i phrasHol-igy at lainncc with tliatvlS.Kh so high an .mihoiily 
and one wbiah I am less hkelv than any other peistin to iiniliai ahie, Ins d( |j- 
hmately sjnetioiitd 1 have htun inlliienced ly the urgent necistitj for a Uim 
exaliisivcdy appiopruteil to expitss tho manner in vLidi i eoncKli ginn.d 
name serves to mark the attribute vbieh ait imolTcdinits Biguihcalion Tins 
necessity c.in scarcely he felt m us full foiee hi anv one who lias not Innnd liy 
experience how laiii is the attempt to comiminn ito clear ideas on 1 hc’philo- 
‘oply of language without such a word It le hmdly an cxacporition to Faj 
fhit somo of theniy^t pre^mlentol tht errors wdJiwhn h li^ni lua lie< n uiPi ttul 
and a large port of the doudmeae and confusion of ideas whnli have oiivUuptd 
it, Wunld, in all probability, hare been avoided li a teini had been in eonmioi- 
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^ 6 The f'lmtli piiiicip'^l oj.\^sion of names, is intoposi- 
iive and n&jative. Positive, as i/tct/i, i) ee. fjood . negative, 
‘not-'iiMn^ nof-ts§p^ iiot-fjood. To eveiypositne concjetename, 
a coi responding negative one imglit be framed. Afti^r giving 
a name to any one thing, or to any plurality of things, vve 
might create a second name wliicfi ahould be a name of all 
things whatever, except that particular thing or tlimgs These 
negative names aie employed wlieiiever we have occasion to 
''pealv. coilectiv ely ot all tilings pthei than some thing or cla&s 
of things. When the pobirive name i& connutative, the coi- 
le^ponding negative name is ccnnotative likewise,: but in a 
peculiar way, connoting not the presence hut tht absence of 
pn. attribute. Thus, not-vhite denotes all things whatevei 
except wluto thing® ; and connotes the attiibute of not po~sess~ 
mg whiteness. Foi the imn-possession of any given attu- 
hnte is also an attiihute, and may receive a name as buch ; 
and thus negative conaete names may obtain negative ab- 
stract names to coi respond to them.'' 


n‘o t3 PWiclU wliat I tavo ®'gni£icilliv flic lerro to c^mnote And Iir 

M I onljTieti 1u ’«hwji vvt aiL indebted toi thr* gre-iter ji.iit vf oni logiuil 1 in 
guigii, g.iv 0 us llnv ahu, iiid in tins veiv ien^B I'ov thoiigli loonie ot tht^u 
gi-ner,d tcjiitt-sionM covunaninco tbf use of tho ■vvoiv'l in thu njoi-( oxtiiiisive and 
’ •'give accapi itiou uv vhvc,li ir i® t.ikcn !>} Hi Mill, jet vvlicn they had to defin' 
It speuficilH ai, atfcltrnwl firm, ind to fix its lup^airg as snili, nxili that 
?ainnable xjretiiiun wliii’h .dv tje rKarurttiises theji tlobmtions, tli'-j ck I’j 
txplamti tint nothing wati taul to be eounoted i.J.eept /h/'/i;s mIucU woid m i> 
gencirllj. in tlmi vvntiBg=, bo understood it synotijjnnas -sitli tit^nbides 

If jw It thp wild to tOMnoi'’, so will .suited to tho purpot,e to vvliisb ilirv 
appliod it liP divcmd lioiti tlut prarpose by buag tiikt,n to fu.fil .Lnothei' foi 
■nhieli it does nut heem to mo to be it all lequirod , I am tiiiible 1o find anv 
etpre [jsiua to n pb ce it, but bucli .is vre cotntnoiily tinploycd in a sense so miicli 
nuio gciiLia], that it would be usolesb attempting tu assueiite thorn j'eculi irlv 
with this preoise idei Siieh are the woids 1u involvf, to imply, &o By em 
piojing Ihost, I bhotilJ fill of attaining the object foi winch alone the name is 
lu-eded, n imolT, to dibtmguis-li Hus paitieula kind of iniohiag uud iinpivn g 
trouT all otiior kinds and tu assure to it the degree of habitual attention wIiilIi 
its ijjiportance demands 

* Prufissoi Bam ('jhayic, i a6) thinks that negativi names are not naines 
uf all things, whiitvvei oxiept those denoxed bj the coiielatiTP positive iinne 
but only for all things of some particulai class uot-V'KUf for iiistaiiea ho 
detris not to be a name for uiciylhingin nature except wliito thwgs, but nnly 
far every <.vloy,icd thing other than white In this case, howevci, as in all 
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Names wh d are posit ve i fo m are oFUn uegat ve in 
fealit},aiid. others are reaEy positive though tU.r fern .s 
negative. The woid iibGonvv.niettt, foi e'camjile, does not ex- 
press the meie absence ot coavenionce , it expiesses a pusihve 
attnbute, that ot being the cause of discoiafoit orannujance. 
So the woid wuphasiuif, notwith'-tanding its ncgaU\e toun, 
does not connote tl^e meie absence of pleasantness, but a Ic^o 
degree ot what is sig-mhed bj tlit woid which, it is 

baldly' necessaiy to say, is positive. , Idle^ on the other baud, 
is a word which, though positne in toun, expses^os notlimg 
but what would be signified eitiiei by the pbia&e not wo}l,i iK/, 
or by the phrase not diSposad to woi L , and aohei , citlicr by 
'not drank oi by /lot dnialen. 

There is a class of names called pfivndirr. A privative 
name is eqm\ alent in its sigmtioatioii to a positive and a nega- 
tive name taken togetbei ; being the name ot something "wluca 
has once had a particular attribute, oi ioi some other ic.i'-on 
might have been expected to have it, but which has it not. 
yiich IS the woid W/n-rr, which is not equivalent co tiol 
or to not c<ipahle of acemp, foi ifc would not, exce 2 >t by a ]>oet- 
loal 01 ihetoricai figure, be ajiplieJ to stocks and stones A 
thing IS not usually said to be blind, nnlciS (lie class to wind 
it IS most familiarly retoiied, or to which it is udciiod on the 
paiticular occasion, be chiefly composed ot thing', which can 
see as in the case ot a blind raan, or a blind hoi so , or uuhss 
it IS supposed foL any reason that it ought to see ; as m say mg 
of a man, that he iiished blindly into an abyss, oi of philoso- 
phers or the clergy that the greater pait of them aie blind 
guides The names called piivative, theiefoie, connote two 
things , the absence of certain attubutes, mid tlie presence ot 
otbeis, from which the piesence also of the foimer might 
naturally have been expected. 

§ 7. The fifth leading division of names is into reldai 


illitrb. thp tt-it of wliat A lume denotoi is wa.it it can be^prulic itcl of ,inil 
^18 can certainly predicate of a smwd, or a, amtiLl, 'hat it ts not ’Klntr TJh- 
aftirmition md tile negation Ot tho &awe attribute camuit but diTidothp nhulo 
field of picdication between them 
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and abfn l%ite or let s rather sa} Telative aiid Ti-on rdui re 
for the word ai^sokite ii= put upon much too hard i^uty .n n e- 
taphysics, not to* he willingly spared when its &ei vices can be 
dispensed with. It lesemhles the word civil m the language 
of jurispiudence, which stands tor the opposite of ciiminai, the 
opposite of ecclesiastical, the opposite oi military, the opposite 
of political — in short, the opposite of any^positive word which 
wants a negative. 

Eeiative names aie sTiph a? father, son ; lulei, subject ; 
like; equal; unlike; unequal; longei. '.hoiter ; cause, effect. 
Their characteiistic property is, that they are alwa'v'c given ui 
pairs. Every relafcne name which is piedicated of an, object, 
supposes anothei object (or objects), of which we may predicate 
eithei that same name or another relative name which is said 
to he the correUdn'e of the formei. Thus, when we call any 
nerson a ■•oti, we suppose other persons who mu^t be called 
paient? AVhen we call any event a cause, we suppose another 
eient which is an etiect. When we say of any distance that 
it IB longer, we suppose anotner distance which :s shorter. 
"‘vVheii we say of any object that it is like, we mean that it is 
like some othei object, which is also said to be like the first 
In this last case bulli objects leceive the same name ; the 
lelative term is its own coirelative. 

It IS eiident that these woids, when concrete, are, like 
other concrete genciai names, connotative : they denote a sub" 
ject. and connote an attiibute. and each of them has oi might 
have a coiiesponding abstract name, to denote the attnbide 
connoted by the ooaciete Thus the concrete like has its 
abstract rtf’s 5 , the concietes. father and son. have, oi might 
have, the ab&tiact*, potrinity, and hliety, oi sonslap. The 
f onciete name connotes an attribute, and the abstri'ct name 
which, anaweis to it denotes that attiibute But of what 
natuie is the attribute Wheiein consists the peculiarity in 
the connotation of a i elative name ^ 

The attribute sig'nihed by a relative name, say some, is a 
irdation , and bins they give, if not as a sufficient evpianation, 
at least as the only one attainable If they are asked, What 
then, is a relation they do not profess to be able to tell- It 
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ganeidlly regarded as sometiiing peculiarly leerindil e anu 
mybteiioub. I cannot, howevei, perGei\e in what ie-.j)ect it. is 
moiG &o tiiaii any othei attribute , imleed, it apjteair^ to me 1 1 
be ho in a somewlrat less dcgiee. I conceit e iatliei,th.it it w 
by examining into the siomfication of leLilive names, oi, in 
otlsei tDoiJs, into the natiuo ot the ottiibutc winch they con- 
note, that a deal iilsiglit isiaj oest lie obtained into the n.ituie 
of all attrihutos • of all that is meaut h} an attribute 

It ife olu’ioTis, m fact, that if Ws?''take any two condaiict' 
names, /of /(dr and so /t foi instance, though the objecis <!>- 
noted by the names aie diflieient, tney belli, in uccitaiii ser st , 
connote the siine thing Tiiey emnot, imleed, bo said bi 
connote the same (.dtnbiiU to be a fatiioi, is not tJm sainf‘ 
thing as to be a son Lui n len we call mie inau a falln , 
anothoi a son, what we incua to affiim is a set ol iacl-, 
which are exactly the same in hotli cases To pK-'ditule ot \ 
that he i-- the fathei of B, and of B that ho is the son ot A, 
IS to assert one and the same fad m diflwont W'uuls. 'I'ln 
two piopositions aie es-ictl) 6141111 alent iiciUioi of tliom 
asueitb moie or asserts less th.in the othci d'lu jiatcnuty ot 
A and the hliety of B aie not two fact.^, but two modes of 
expressing the same fact. Thai fact, when uniilj'bcd, ( mihi''(i 
of a soiies of phybmal events 01 pbcnomciia, in Wiiu ]i both A 
and B aie parties concerned, and fiom which tliey both douw 
names. What those names loallj c umoti', is tins seiu's of 
eients . that is the meaning, and the whole imomnig. who h 
either ot them is intenckd to convoy. Idle souvr of oioiit', 
may be said to iOii&tUute the relation ; tiie sduwlnuui ealieu 
it the foundation of the lelation, /r af/onmn/Syni, iwJnfiaK is. 
In tins manner any tact, oi bones ot iads, ni wludi two 
different objects are implicated, and which islhctcfoie pn - 
dicable of both of them, may be eiOiei consider td an coiidi- 
tutmg an artubute of the one, or an attribute of flic othm. 
According as we consider it in rhe foimer, or in the latfei 
aspect, it IS connoted by the one or the other of i]=c two om- 
relative names. Fatlter connotes the tact. leg'Jirded as oonsti- 

Opt 

tuting an attiihnte of A ; son connotes the same fact, as c 011- 
stitutmg an attribute ot B. It may evidently be legaidcd 
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with equal pi opr lety m either light. Au'l all that appeals 
necessaiy to account foi the existence of lelative names, ib, 
that whenevei there is a fact in which two individuals aie con- 
cerned, an attiibiite grounded, on that fact may ne asciihcd to 
either of these individuals. 

A name, therefore, is said to he lelatiie, when, o\er and 
above the object which it denotes, it implies in its signification 
the existence of anothei object, also deiix'ing a denomination 
fiom the same fact which the giound of the fust name- Oi 
(to express the same meanirg m othei woid'^') a name is lela- 
tive, when, being the name of one thing, its signification 
cannot he explained but by mentioning annthei. Or we may 
state it thus — when the name cannot be employed in diScouise 
so a% to have a meaning, unless the name of some other thing 
than what it is itself the name of, be eithei expiessed or undei- 
stood. These definitions aie all, at bottom, equivalent, being 
modes of vaiiously expressing tins one distinctive circura- 
stance — that every otbei attiibute of an ob]ect might, without 
any Lontiadiction, be conceived still to exibt if no object Le- 
sidcb that one had e\ ei existed , but those of its attributes 
which aie expiensed by lelative names, would on that sujjpo- 
Oition be swept away. 

§ S. hfames have been fmther distinguished into %}! LUocal 
and aiqvA'-'ocal these, howeiei, are not two kinds of names, 
but two different modes of employing names. A name is 
univocal, or applied umvocally, with respect to all things of 
which it can be predicated tn the same s6)L.se , it is aequivocal, 
or app]ied**qiiivocally, as respects those things of which it is 
piedicated in ditfeient senses It is scarcely necsssaiy to give 
instances of a fact so familiar as the double meaning of a w^'ord. 


*■ Or rathtr, all oLjebta except and llie porb p.ent imad , fui is t'e 

stall =.eo lifieifterj to laeiibe aay attribute to fUi object, nOLes&diily mphch d, 
mind to pBi etive it 

Tbt biinple and pxplinition given lu tbe text, oi lelation and rektive 
name,, a ‘.ubjtet aoJoiigthe oppj ubnnm of inetipli.>?K&, tt ib gnen (as far is I 
knov?) foi tbe flr^l time, by Mi James Mill, in Ins -ina vsis oi the Phenumwia 
ot the Human Miricl 
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In reality, as haa lieen already observed, an .'equivocal oi am- 
biguous word IS not one name, but two names, accidentally 
coinciding in sound, Fde meamug a steeLinstrnment, and 
file meaning a line of soldiers, have no more title to be con- 
sidered one word. because i\iitten alike, than ease and Gn ere 
have, because they are pronounced alike. They aie one sound, 
appropiiated to form two diffeient words. 

An intennediare cat-e is that of a name used mmlogktdhj 
or metaphoiieally ; that is, a-uame-wliich ispiedieatedof two 
things, not iiniiocally. or exactly in the same significatiou, 
but in sigaiifications somewhat simdai. and winch being de- 
rived one from the othei, one of them may be con=.idered the 
primary, and the other a secondaiy sigmUcation. As when 
' we speak of a brilliant light and a bulbant achievement. Tb( 
word 13 not applied in the same sense to the light and to the 
acmevement , but having been applied to the light in its 
original sense, that of brightness to the eye, it is tranofeired 
to the achievement in a derivative signification, supposed to 
he somewhat like the primitive one The word, howev ei , is 
just as properly two names instead of one, m this case, as in 
that of the most peifect ambiguity And one of the com- 
monest foims of fallacious leasomng aijsing fiom ambiguity, 
IS that of aiguing from a mei-aphoncal expression as if it woie 
liteial ; that is, as if a word, when applied raetaphoiicaily, 
weie the same name as when taken in ’ts original sense; 
■fthich will be seen more paiticulaily in its place. 


CHAPTEE III 


OF THE THIHGS DENOTED BT NAMES. 

§ 1. Looeixg back to commencement of our in- 
qLiry, let us attempt to measme how far it has advanced 
Logic, we found, is the Theory ot Pioof. But pioof supposes 
something provable, which must he a Pioposition oi iissertion ; 
h nee nothing but a Proposition can be an object of b^ief, or 
theiefore of pioof A Proposition is, discourse which afeims 
01 denies something of some other thing. This is one step 
theie must, it seems, be two things concerned m eveiy act of 
belief. But what are these Things ? They can be no othei 
tiuu those signified by the two names, which being joined 
t' gethei by a copula constitute the Pioposition. If, theief Jie. 

V e knew what all names signify, we should know ev'erything 
which, m the existing state of human knowledge, is capable 
e ther of being made a subject of affirmation or demal, or of 
hcing itself afiiimed or denied of a subject. We have accoid- 
ingly, in the preceding chapter, reviewed the various kinds of 
Names, in order to ascei tain what is signified by each of them 
And we have now earned this suivey fai enough to be able to 
taJee an account of its lesults, and to exhibit an enumeration 
of all kinds of Things which are capable of being made piedi- 
cates, or of having anything piedieated of them: aFtai which 
to determine the import of Predication, that is, of Proposi- 
tions, can be no arduous task. 

The necessity of an enumeiation of Existences, as the basis 
of Logic, did not escape the attention of the schoolmen, and 
of their master Aristotle, the most comprehensive, if noc also 
tha most sagacious, of the ancient philosophers. The Gate- 
goiies, or Predicaments — the foimei a Greek word, the latter 
its litei al transl.?tion in the Latm language — weie believed to 
he an enumeration of all things capable of being named , an 
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enumeratioH b\ the s^rninio gm^a, 'i.e., the most ecxtoiisive 
classes into which things could be clistiibiited ; ■which, there- 
fore, were so many highest Predicates, one or other of •which was 
supposed capable of being afhrmed with truth of eveiy name- 
ahle thing whatsoever. The following are the cla^fSes into 
which, according to this school of philosophy. Things in 


geueial migLt "be 

reduced ; — 




Satstentja, 


Uoffhfff # 

(^■uantiUs 



Qu ilita% 


IlpSs Ti, 

Erlatio 

' 

Tlai67pj 

Attio. 



Passio 


Uqv^ 

L‘Ui 


Il6re 

Quando. 


Keicrdaiy 

Situ‘1 



Habitus 


The imperfections of this classification are too obnous to 
require, and its merits are not sufficient to reward, a minute 
esamination. It is a mere catalogue of the distinctions rudely 
marked out hy the language of familiar life, with little or no 
attempt to penetrate, by philosophic analysis, to the raiiO'mh 
even of those common distinctions Such an analysis, how- 
ever superhcialiy conducted, would have shown the enumcia- 
tion to be both redundant and defective Some objects are 
omitted, and others repeated several times under dzffeient 
heads. It is like a division of animals into men, quadrupeds, 
horses, asses, and ponies. That, for instance, could not be a 
very comprehensive view of the nature of Eelation which could 
exclude action, passivity, and local situation from that cate- 
gory. The same observation applies to the categoiies Quando 
(oi position m time), and Ubi for position in space); while 
the distinction between the latter and Situs is merely verbal. 
The incongruity of erecting into a summum g&tiAis the class 
which forms the tenth category is manifest On the other 
hand, the enumeration takes no notice of anything besides 
substances and attributes. In what category are we to place 
sensations, or any other feelings and states of mind ; as hope, 
joy, fear; sound, smell, taste ; pain, pleasure , thought, judg- 
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ment, conception, and the like? Probably all these -wonld 
ba\e been placed by the Aristotelian school in the categories 
o£ aotio and passw ; and the relation of such of them as ait 
active, to then objects, and of such of them as aie passive, to 
their causes, -would rightly be so placed ; but the things 
themselves, the feelings or states of mind, -wrongly. Feelings, 
or states of consciousness, are assuredly tc7be accounted among 
realities, but they cannot be reckoned either among substances 
or attributes."^ ~ • 

§ 2. Before lecommeneing, under better aitspices, the 
attempt made -with such imperfect success hy the eaj:ly logi- 


* On ths preoerliag pa'.sage Profe»t.nr Bain runarlcs fLo»ic, i 265) ‘‘ Tli > 
Citegorifs do not beem to hare teen intended ab .a eliesifliatinn of Ifamealde 
Thiaff? in the eenef of 'an en-ameTatioii of all kinds of Things T^h’ch an 
capable of being made prodnatei, or of liaring an\ thing jircdicatel oi tlieia 
They serm to hate teen Tither intenJed as a gtufralization of ptuhcaUi 
an analybis of the final import of preilicauon Vie-sved m this light they art. 
not open to the objection^ oftered hy Mr Mill The propei question to isk i-. 
not— In -what Categoiy are we to pla'-e seiibations or other feehngfi or btati-s ot 
mind ^ but, Under what Categories can we predioato regaidiiig etates of mind > 
Tike for example Hope When we say that it is a state ot nimd we predi 
cate Substance we may also describe bow great it is (Quantity), what is the 
quality of it, pleasurable or painful (Quality), wliat it has rtfeieme to (Rel i 
tion) Aristotle seems to bars framed the Oategones on the plan — Here is an 
iidiTidua! , wbat is the finil analysis of all that wp mh pTedicate about limi^ 
This lb doubtless a true statement of the leading idea m the oUssifioat on 
The Category OinrKt was certainly understood by Aristotle to be a general nami 
1 ir all pussilile answers to the questions Quid sit ? when asked respecting a oon 
( lete individual , as the other Catogories are nrnies comprohending all pos'ible 
answers to the questions Quantum sifi" Qintlesit^ &c In Aristotle’s con 
Cfption therefurc, the Categories miy not li-i.ve been a classifioation oi 
Thinrs , hut they were soon coninted into one hy hia scholastic 1 illowers, nlio 
certrjinly regarded and treated them as A classification of Thing®, and 
earned them out as such, diinlmg down the Category Suhstanee as a naturalist 
might do, into the difierent classes of physical or nutaphysieal objeets as di®- 
tinfuiahed from attnbutts and the other Categories into the pijnc p d 
'tariBties of quanticy qii ility relation, dec It i, therelore, a just suliieci of 
coHiplimt against tlieni, that they had no Category of Heeling Hedina; is 
assuredly pred I c ih^e as a sumraimi genus, of eveiy particuliU kind of feeling 
for msttnee, as in* Mr Barn’s oximplr, ot Hope hut it einaot be hrought 
Within any of the Categories as interpreted either by Aristotle or by^ his fol- 
lowers 
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-i&Tis, vVB must take notice of an uufoituiiate amWguity in all 
tfie concrete uames winch correspond to the most general of 
dll abstract terms, the woid Existence. WLen we hare occu- 
tbxoa for a name which shall he capable of denotiug whaleTei 
exists, as contradicting ui&hetl fiom non-enlitv oi iSTotLirig, 
tlitiie IS hardly a word applicable to the piupose which is not 
aho, and even mora familial ly, taken m a sense m which 
it denotes oiii> subdances. But substances are not ail that 
tiists , attributes, if saeh thipgs ai/ to be spokeu of, must 
ise taid to exist ; feelings ceitainly exist. Yet when we speak 
of an object, oi of a r/unp, we are almost always supposed 
to mean a siibstacce. Theie seemb a iiind of contifiiUc- 
tion 1)1 Ubing sucti an expression as that one I'Arny is mondv 
un attribute of another thing. And the annotmeement of a, 
( 'lassihcatioa of Things would, I iieheve. piepaie most leaders 
foJ an emimeiation like those m natural histoiy, bnguunng 
with the great divisions of animal, vegetable, and naueial, 
and subdividing them into classes and oidcis. If, rejociing 
the word Thing, we endeavour to hnd another ot a ntoio 
general import, or at least more esdiisively couiincd to that 
general inipoit, a wind denoting ail that exists, and connoting 
only simple existence, no word might lie piesumfci fitter Ici 
sucb a puipose than bci/ig ojigiualiy the piet,eut paitiupie 
of a veib waichin one of its meaniugs is exactly eijuivaleiit to 
the verb oav and theiefore suitable, even by its gTammiitica i 
formouon.to be the concrete of the abstract But t(u«, 
word, stiange as the fact injy appen), is still more oorapletuiy 
spoiled foi the purpose which it seemed esprossiy made for . 
than the word Thing. Being is, by eintom, esacil}' syiiony- 
iiiunswiih substance; except thatiiistree^fiom a dight Lant 
of a second ambigaity; being applied impaitially to matter 
and to mind, while substance, though origmally and instnet- 
ue-iS applicable to borU, is apt to suggest in prelerence f he idea 
of matter. Attributes are never called Beings ; noi aie feel- 
ings. ABeing is that wmch excite^ feelings, and which pos- 
sesses attr'butes. The soul is called a Being , .Ood and angels 
are called Beings ; but if we were to say, extension, colour, 
wisdom, virtue, are beings, we should perhaps he Suspected of 



THINGS HnSOTID BY 




tlimkj.ag with some of the ancients, that the eai Jinal vntiie^ 
are animals , or, at the least, of holding' with the Platoi xc 
school the docfrine of self-exititeiit Ideas, or Yith the foHowei^ 
of Epicurus that of Sensible Forms, which detach themsehe- 
in eveiy direction from bodies, and by coming in contact 
■With our 01 gans, cause our perceptions. We should be sup- 
posed, in short, to believe tbat Attiibutes are Substances 
In consequence of this pexveision of the woid Being, phi- 
losophers looking about sorfiething to supply its place, laid 
their hands upon the word Entity, a piece of baiharous Latin, 
invented by the schoolmen to be used as an abstract name, m 
which class its grammatical form would seem to placj it ; but 
being seized by logicians in distiesb to stop a leak in then 
teirainology, it has ever since been used as a concrete name. 
The kindled v*oid esnenoe, born at tbe same time and ot the 
'time paients. scarcely undeiwent amoie complete transforma- 
tion when, from being the abstract of the veib to Z)s, it came 
■^o denote bometlung sufBciently concrete to be enclosed m a 
gla«b bottle. The woid Entity, since it settled down into a 
concrete name, has ictained its universality of signification 
somewhat lej-s impaued than any of the names befoie men- 
tioned. Yet the same giadual decay to which, aftei a eeitain 
age, all the language of psychology seems liable, has been at 
woik even heie If you call viitue an t'ldity, you are mcloeu 
some'ft'hat less stiongly su'^pected of believing it to be a sub- 
stance than if 5 on called it a h&ing ; but you are by no means 
flee from the suspicion. Eieiy woid which was onginallv 
intended to connote meie existence, seems, aftei a time, to 
enlarge its connotation to septM ate existence, oi existence ficetl 
fi om the condition of belonging to a substance: which con- 
dition being precisely what constitutes an attribute, attiibute- 
are gradually shut out , and along with them feelings, which 
in ninety-nine cases out of a bundled haie no othei name than 
that of the attiibute which is grounded on them. Stiange 
that when the greatest embarrassment felt by all who ha\ ^ 
any consideraliie number of thoughts to express, is to find a 
^ufBclent vauety of piecise words fitted to express them, then 
should bo no piaetice to which even scientific thmkeis aic 
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more addicted tlian that ot taking valuable words to expiess 
ideas whioli are sviSicientiy expics&ed by other woids already 
appropriated to them. 

When it IS impossible to obtain good tools, the nest best 
thing lb to understand tlioioughly the defects of those we have 
I kaie theiefoie warned the leader of the ambiguity of the 
nameo winch, foi wadt of better, I am necessitate d to employ . 
It must now be the wi iter’s endeavoui so to employ lUem. a- 
m no catie to leave the meaiSing f. aibtful or obscure jSTo 
one of the above teims being altogether nnamlaguous, I 
shall not coatine myself to any one, hut shall employ on each 
occasion ^the woid which seems least likcdj in the paitieulm 
vAse to lead to misandeistandmg ; nor do I pieteod to u>c 
tithci. thcbC or any other words with a rigoious adlieiciico to 
one single sense. To do so would oflen leave us without a 
void to espiess what is signided by a known woid lu some 
one 01 othei of its senses: unless aufchois had an unlimited 
licence to coin new woids, together with twhat it would bf 
more difficult to assume) unlimited power of making icadcis 
undeistand them, Nor would it be wise in a wntei, on a 
subject involving so much of abctiaction, to deny himself L! e 
advantage denied fiom even an impropei use of a term, when, 
by means of it, some familiar association is called up winch 
Lungs the meaning home to the mind, as it weie by a flash. 

The difficulty both to the wiitei aud readei, of the atteiujit 
which must be made to use vague woids so as to convey a 
piecise meaning, is not wholly a matter of regiet. It is not 
unfitting that logical tieatises should afloid an eramplo uf 
that, to laeilitate which is among the most impoitaat usi's 
of logic. Philosophical language will for a long time, and 
popiilai language still longer, retain so much of vagueness 
dnd ambiguity, that logic would be of little value it it did 
not. among its other advantages exeicisetheimderatandingin 
doriig rts work neatly and correctly with these rmpeifect took. 

After thrs pieainble it is time to pioceed to our enumera- 
tion We shall commence with Peelings, the simplest class 
of nameable things : the teim Feeling being of course undei- 
stood in its most enlarged sense. 
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X. Feelings, oh States of Consoiou&kess 

§ 3. A FeelifSg' and a State of Consciousness aie, in the 
language of pliilo&ophy, equivalent espiessions eveiything is 
a teeling of 'which the mind is conscious , eierj thing ivhich it 
feds, or, in other -words, -wlLich forms a pait of its own sentient 
existence. In popular language Feeling is5iot always synony- 
mous with State of Consciousness , being often taken moie 
peculiarly for those stateE^hiclf are conceived as belonging 
to the sensitive, or to the emotional, phasis of oiu natuie, and 
sometimes, with a still narrowei restriction, to the Emotional 
alone, as disting-nislied fiom what are conceived as belonging 
to the percipient or to the intellectual phasis But this is 
an admitted departure fiom correctness of language ; just aj^, 
by a popular perversion the exact conveise of this, the word 
'Viind IS withdrawn fiom its rightful generality of signifi- 
cation, and restricted to the intellect. The still greater 
perversion by which Feeling is sometimes conhned not only 
to bodily sensations, but to the sensations of a single sen-e, 
tnat of touch, needs not to be more particularly adverted to. 

Feeling, m the proper sense ot the term, is a gen-sis, of 
which Sensation, Emotion, and Thought, aie subordinate 
species. Under the woid Thought is here to be included what- 
ever we aie mteinally conscious of when -we are said to think , 
from the consciousness w e have when -we think oi a red coloui 
without having it betore our eyes, to the most recondite 
thoughts of a phrlo^ophei oi poet. Be it remembered, how- 
e^ ei, that by a thought is to be understood what passes in the 
■mind itself, and not any object external to the mind, which 
the person is comnjouly said to be thinking of. He may be 
thinking of the sun, or ot God, but the sun and God are not 
thoughts ; his mental image, however, of the sun, and his idea 
of God, aie thoughts; states of his mind, not of the objects 
themselves ; and so also is his bekefof the existence of the sun, 
01 of God , or his disbelief, if the case be so. Even imaginary 
objects (which said to exist only m our ideas) are to be 
distinguished from our ideas of them. I may think of a 
hubgoblm, as I may think of the loaf which was eaten yester- 
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day, or of the flo'wer -mhirh •will bloom to-morrow. Bi\t th^' 
hohg-oblin which never easted is not the feame thing with mv 
idea of a hobgoblin, any more than the loaf which onoeesifate i 
ia the same thing with ray idea of a lo.if, oi’ the howei- 'wbirS! 
does not yet e-sist, hnt which will extht, is the same with m / 
idea ot a flower. They are all, not thoughts, but objects of 
thought, though a't the present time all the ol)jects aie ali),'^ 
non-esistent. 

In like manner, a Sensation is t€ihe carefully distinguished 
from the object which causes the sensation . oui hensation of 
white fiofn a white object nor is it lees to be distinguished 
from the attribute whiteness, which we asciibeto the obicci m 
consequence of its erciting the sensation. Unfoitim.itely fir 
dearness and due disciimination m consideiing these siibjf f Is, 
our sensations seldom leceive separate names. We 1 ave a name 
for the objects which produce in us a ceitain PGiisntion tli" 
word wMte We have a name for the quality ni those obir^ot'., 
to which we aacahe the sensation , tho name tc/Ntenc'S"' Ihw 
when we speak of the sensation itself (as we hoi e not occaMou 
to do this often except m our scientific speculations), 1 iiigingf, 
which adapts itself for the most part only to the common uses 
of Iite, has piovided us with no single-wurded or nnmt dndt 
designation , we must employ a ciicumlocid ion, and s.n , Th< 
sensatinn, of white, or Ihe sensation of whiteness , we mns-* 
denominaio the sensation either fiom the object, oi fu>m di. 
attribute, by whidi it is excited. Yet the sensation, thougl) d 
nevei does, might very well he eonceiv<i<i to exist, wil bout anv 
thing whatevex to excite it IVe Cau conceive it as ai>iiig 
spontaneously in the mind. But if it so aro!,e, we should leave 
no name to denote it which would not he a misnomo . Jn tn * 
case of our sensations of healing we are better piovided ; mo 
have the woid Sound_,aiida whole vocabnlary of words to dxmoti 
the various kinds of sounds Fur as we are often conscums oi 
these sensations in the absence of any perceptible olijectjWe can 
more easily conceive having them in the absence of any obje* t 
whatever. We need only shut our eyes amj-bst&n to music, 
to have a conception of an umveise with nothing in it except 
sounds, and omsehes hearing them - and what is easily con- 
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eeived sepatately^easily obtains a separate name. But in general 
om names of sensations denote mdisenminately the sensation 
and the attribute Thus, colour stands for the sensations ( t 
white, red, &c., hut aLo for the quality in the colouied object. 

talk of the coloms of things as among their jjrojpej ties 

5 4. In the case of sensations, another'distinction has aho 
to he kept in view, which is often confounded, and never with- 
out mischieious conseqaer??'es. This is, the distinction between 
the sensation itself, and the state of the bodily organs which 
piccedes the sensation, and which constitutes the' physicJi. 
agency hy which it is produced. One of the soui ces of con- 
fusion on this subject is the division commonly made of feelings 
into Bodily and Mental. Philosophically speaking', thei e is no 
foundation at all for this distinction' even senoatioas aie states 
of the sentient mmd, not states of the body, as distinguished 
from it. ’^"bat I am conscious of when I see the colour biut , 
15 a feeling of blue coloni, which is one thing; the pictuieon 
mv letina, oi the phenomenon ol hitheito roysterious uatun-' 
which takes place in my optic nerve oi in my biain, is anothi i 
thing, of w'hich I am not at all conscious, and which scientific 
in\cetigation alone could bare appiised me of. These aie 
states of my body ; but the sensation of blue, which is the con- 
sequence oi these states of body, is not a state of body . that 
which perceives and is conscious is called Mind, hVheii sen- 
sations are called bodily feelings, it is only as being the cla-s 
of feeimg;8 which aie immediately occasioned by bodily states , 
whereas the other kinds of teelmgs, thoughts, for instance, or 
emotions, are immediately excited not by anything acting upon 
the bodily oigans, but by sensations, oi by pievious thought^. 
This, however, is a distinction not in our feelings, but m the 
agency which produces out feelings • all of them when actually 
produced are states of mind. 

Besides the affection of our bodily oigans fiom without, 
and the sensation theieby produced in our minds, many wi itei 
admit a thud lyik in the chain of phenomena, which they call 
a Perception, and which consi'.ts m the recognition of an e\- 
ternal object as the exciting cause of the sensation This 
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peiception. t.hey sayj is an act of the mind, proceeding' fioiii 
its O'Mtx spontaneous activity , ^lule in a sensation the mind is 
passive, being merely acted upon by the outward object And 
according to some metaphysicians, it is by an act of the mind, 
RimiLar to perception, except in not being preceded by any 
sansation, that the existence of Grod, the soul, and other hypei- 
physioal objects is Secognised. 

These acts of what is termed perception, whatever be the 
condnaion. ultimately come if> respecting their nature, must, 

I conceive, take their place among the varieties o± feeling’s or 
states of mind In so classing them, I have not the smallest 
intention of deckling or insinuating any theory as to tholutv 
ot mind 4.n which these mental piocesses may be siijiposed 1o 
origmate, or the conditions under which they may be legiti- 
mate oi the leveise Far less do I meon (as Dr Who well 
seems to suppose must be meant in an analogous case^) to in- 
dicate that as they are ‘‘ merely states of mind,” it is siiptu- 
fiuous to mqnue into tbeir distingmsinng peculiaiitiO', I 
abstain liom the inquiry as irrelevant to the scieuoc ot logu . 
In these so-called perception^, oi direct lecognitnns b) the 
mind, of objects, whether physical oi spiutual, vvhich aio ex- 
teinal to itself, I can see only cases of belief , but ot belief 
which clsims to be intuitive, oi indepeinient of external evi- 
dence. When a stone lies before me, I am conscious ot ceitam 
sensations which I receive from it , but if I say tlidt these --eu- 
sations come to me fromau external object which I /je/'cfiiVf, 
the meaning of these woids is, that leceiviiig thosea^.ltlo^ls, I 
intuitively hehme that an external cause of those ftonsatiorit, 
exists The laws of intuitive belief, and the conditions imdei 
nhich it IS legitimate, aie a subject which, as we have ab oady 
so often icmarked, belongs not to logic, hut to the science of 
rhe ultimate laws of the human mind. 

To the same region of speculation belongs all that can be 
said respecting tbe distmclion which the Geimaii metaphy- 
sicians and then Fiench and English followers so eiahoiately 
diaw between the ttecs of the mind and its^meiely pas-ivc 
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btiitBS; between wbat it receives from, and wliat it gives to, 
the crude materials of its expeiience. I am aware that witli 
reference to the view which, those waiters take of the primaiy 
elements of thought and knowledge, this distinction is funda- 
mental. But foi the present purpose, which is to esamine, not 
tlie oiiginal groundwork of our knowdedge, but how we come 
by thar poition of it which is not oiigmal ; the diffeieuee be- 
tween actii e and passive states of mind is of secondary impor- 
tance. For Ub, they all are st-''tes ofinind, they all aie feelings ; 
by which, let it be said once more, I mean to imply nothing of 
passu ity, hilt simply that they aie psyeiinlogicai facts, facts 
which take place in the mind, and ^le to be caiefully distin- 
guished from the external oi physical facts with winch they 
may be connected either as effects oi as causes. 

§ 5. Among actne states of mind, there is, however, one 
species which merits particnlai attention, because it forms a 
pjincipal part of the connotation of some impoitant classes of 
n imc'*. I mean volitions^ oi acts of the will. When we speak 
0 ^ sentient beings by relative names, a large poitinn of the 
connotation of the name usually consists of the actions of those 
beings; actions past, present, and possible oi probable Intnre. 
Take, for imtance, rhe words Sovereign and Subject. ^Vliat 
meaning do these words convey, but that of mniimeiable 
ac+ious, done or to be done by the sovereign and the subject's, 
ti or m regard to one another lecipiocally ? So with the 
words physician and patient, leader and tollowei, tutor and 
pupil. In many cases the words also connote actions which 
would be done under certain contingencies by persons other 
than those denoted es the words moitgagoi and mortgagee, 
obligor and obligee, and many other words expressive of legal 
relation, which connote what a court of justice wuiild do to 
enforce the legal obligation if not fulfilled. There are also 
words which connote actions previously done by persons other 
than those denoted either by the name itself or by its coirela- 
live; as the wonjhiothei. From these instances, it may be 
seen how latge a portion of the connotation of names consists 
of actions. How what is an action ^ Not one thing, but a 



60 


HAMES A’VB PHOPO^ITIQ 


senes of two things the state of mind called a volitum, fol- 
lowed by dll eifeot. The volition oi intentiou to piodnct) tiir 
effect, is one thing ; the effect pioduced inconsequence of the 
intention, is anothf'r thing ; the two togethei constitute th'^ 
dction. I form the purpose of in'^tantly TOOimg my aim , tint 
is a state of my mind . my arm (not being tied or paralytu ) 
mores in obediebtee to my puipose. that is a physical fach 
consequent on a state of mind. The intention, follov^ed h f 
The fact, or { if we prefer the'espi o&i on ) the fact when pi eccdei t 
and caused by the intention, is called the action of moiing 
my anrC 

§ 6. Of the hr^t leading division of nameable things, vir. 
Feelings oi States of Coiuuonsness, ive began by recognisnig 
three sub-dmswins; Sensationn. Thought'', and Emotions Th'* 
first two of these we have illnstrated at considexable length 
the thud. Emotions, not being perplexed by himilai <tmhi- 
guiries, does not require similar exempliftcaiion And, filially, 
we have found it necessaiy to add to these three a fointii 
species, commonly known by the name Volitions. We {shall 
now proceed to the two remaining classes of uartioable thing ‘- 
all things which ere legarded as r sternal to the mind being: 
eonside.ed as belonging either to the class of Substances oi to 
that of Attributes. 


II. StrJGSTASCKS. 

Logicians have endeovonxed to define Substance and Attri- 
bute' , hut then definitions are not so much iittempts to draw 
1 chstiuction between the things themselves, as instructions 
what difference it is customaiy to make" m the grtmmatical 
structure of the 'sentence, according as we are speakingof sub- 
stances oi of attributes. Eueh definitions are rath ei lessons lU 
English, or of Greek. Latin, or German, than of mental philo- 
sophy. An attribute, pay the school logicians, must he the 
attribute of something . colour, for example, mu:=t be f]ie eoloiu 
of something, goodness must be the goodtis'ss of something 
and if tins sotnething should cease to exist, or should cease ti> 
be connected with the attribute, the existence of the attribute 
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■would be at an end. A substance, on tlie contraiv. 13 self 
exi'tent , in speaking about it, -vve need no^ put of alter its 
name. A stone is not the stone of anything, the moon ib not 
the moon of anything, hut simply the moon Unless, indeed, 
■'he name which we choose to give to the substance he a re- 
1 iti\ e name , if so, it must be followed either by of, or by some 
rjther particle, implying, as that proposition^does, a lefeience 
to something else but then the other characteiistie pecu- 
liarity of an attribute "frould fail; the smiiethoag might be 
destioyed, and the substance might still subsist. Thus, a 
father must be the father of something, and so fai resembles 
an attribute, in being referred to something besides himself 
if there were no child, there ■B/ould be no father: bu-bnthis, 
uhen -we look into the matter, only means that -we should not 
irdi him father. Tlie man called father mig'ht stih exist 
1 hough theie were no child, as he existed before theie was a 
child: and theie "would he no contiadiction m aupposing him 
to exist, though the -whole univeibe except himself ■were de- 
btioyed. But destroy all white substances, and -sThere ■would 
be the attribute whiteness ? Whiteness, ■without auy -wlnle 
thing, 13 a contiadiction m teim-^. 

This IS the nearest approach to a solution of the difficulty, 
that iviii be found in the common treatises on logic. It -will 
‘■caicely be thought to be a satisfactoiy one. If an artiihut© 
is distinguished fiom a substance by being tlie attiibute of 
Something, it seems highly necessary to understand what is 
meant by 0/, a particle ■which needs explanation too much 
iLSelf, to he placed m front of the explanation of anything 
else. And as for the self-exi.stencu of substance, it is lei-y^ 
tme that a substance raay he concei-ved to exist without any 
other substance, but so also may an attribute without any 
other attiihnte: and ive can no moie imagine a substance 
viihou1>- attiibutcs than we can imagine attiihutes without a 
bub&tanee. 

Metaphysicians, however, have probed the question deeper, 
and given an. account of Substance considerably more satis- 
tactoiy than thi^. Substances are usually distinguished as 
Bodies or Minds. Of each of these, philosophers have at 
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leiiotjli provifieJ us with a define fciun which iaeems u.ti6scep~ 
tiomhle, 

rt 

§ 7, A body, accoidiug to the received doehuie of 
modern raetAphysiciAUb, may be defiued, the externa] cauhi. 
to fthich vre aiaciihe out ^eriEatioiis When I see aud touch a 
piece of gold, conscious of a sensation of yellow colour, 
and sensatioDs of hardness and weight ; and hj varying the 
mode of handling, I may add to jiiese sensations many otheri, 
completely distinct from them. The seusciuons aie all of 
which I am diiectiy consoions; but I consider them as pro- 
duced hy something not only esi'.ting independeufly of mv 
wiH,' but esteriial to my bodily oigans ami to my mind. 
This external something L call a hodj. 

It may he asked, how come we to .isciihe oui seii'-atiou'^ 
to any external cause ? And is there sufficient giound for ^o 
aacubmg them ? It is known, that theie are metapliyMici.in^J 
who have raised a controveiby on Iho point; mamtaining that 
we are not ivari anted m referring out Bcnsations to a came 
such as we uudeistand by the word Body, or to any evtcinaJ 
cause whateier Though we have no concein here wi(Ii tins 
controvrtsy, nor with the metuphysicsl nicctios on winch it 
tiums, one of the best xvays of showing what is meant by ,Suf)- 
stauce lb, to consider what position it is neees®aiy to take up, 
in ordei to maintam its eMstence against opponents. 

It IS certain, then, that a part of our notion of a body 
consists of the notion of a number of sensations of onr own, ot 
of other sentient beings, habitually occituiDg szmultauoou.dy. 
My conception of the table at which T am wnUng is com- 
pounded of its I'lsihle form and size, which ate lompiox sensa- 
tions of sight, its tangible form and size, which are comph k 
seusation.s ot onr organs of touch and of our imwoles, iis 
weight, which it also a sensation of touch and of the musclos-, 
its colour, whxch is a sensation of sight; its hardness which 
IS a sensation of the muscles ; its composition, winch is an- 
other word fur all the varieties of sensation^ winch wo rrccne 
under vaiious circumstances from the wood of which it is to ad t, 
and so foith. All or most of these vanou& sensations hequeatly 
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are. and, as we leain by experience, always might be, expe- 
rienced simultaneously, oi in many different oiders of succes- 
sion at our own choice; and hence the thought of any one of 
them makes us think of the others, and the whole becomes 
mentally amalgamated into one mixed state of consciousness, 
which, in the language of the school of Locke and Hartley, is 
^termed a Complex Idea. „ 

Now, there aie philosophers who have argued as follows 
If we conceive an orange to be divested of its natural colour 
Without acqunmg any new one^ to lose its softneas without 
becoming hard, its roimdness without becoming square or 
pentagonal, or of any other regular or irregular figure what- 
ever ; to he depnved of size, of weight, of taste, of smsll . to 
lose all its mechanical and all its chemical properties, and 
acquire no new ones . to become in short, invisible, intangible, 
impel ceptihle not only by all our senses, hut by the senses of 
all other sentient beings, leal or possible; nothing, say these 
llunkeis, would lemam For of what nature, they ask, could 
be tho residuum ? and by what token coidd it manifest its 
presence^ To the unreflecting its existence seems to rest on the 
evidence of the senses. But to the senses nothing is apparent 
except the sensations We know, indeed, that these sensations 
aie bound together by some law; they do not come together 
at random, hut according to a systematic order, which is pait 
of the order established m the universe. When we experience 
one of these sensaLions, we usually expeiienee the others, also, 
or know that we have it in our power to experience them. 
Bat a fixed law of connection, making the sensations occur 
together, does not, say these philosophers, necessarily reqmre 
what IS called a substratum to support them. The conception 
of a substratum is but one of many possible foiras m which 
that connexion presents itself to onr imagination ; a mode of. 
as it weie, lealizing the idea. If there be such a suhstratura, 
suppose it at this instant miraculously annihilated, and let the 
sensations continue to occur in the same ordei, and how would 
the substratum be missed^ By what signs should we be able 
to discover thatxits exi'^tence had terminated? Should we not 
have as much reason to believe that it still existed as we now 
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havi.^ And if re should not then "be wai ranted m foebeviug 
i hoir can we be so now A body therefore jcoord_a^ io 
tiiese metaphysicians, is not anything mtijusicaily dirteiont 
iiom the henbations winch the body is said lo pioduce in 
It iS, in phoit, a i.et of seasafcioua, or rather, of possibilities oi 
^elisat^on, joined togetbei aecoidin" to a fixed law. 

The controversies to which these speonlations have given 
itoe, and the doctrines winch have been developed in iho 
attempt to find a conclusive answei to them, have been fimt- 
ful of important cunsegucnces to Rje Science of Mind, Tito 
sensations (it wa.-, ausweied) which w*^ are conscious of, and 
ivhioh we leceive, not at i,indom. but joined togethoi in a cer- 
tain Ujaiforni maunei, imply not only a Ian or law^ of connex- 
ion, but a cause external to oui muid, whieJi tau'ic, by it-^ own 
Li.ra, determines the laws according to which the feenwhiou;, 
aio connected and experienced. The schoolmen used to call 
this exteiiidl cause by the name we have alieady employed, a 
.substratum , and its attributes (as they espiressed themselves) 
Inherent, literally siud,m it. To this bubsriatujn the name 
Matter is Ubiiallv given in philosophical discU'Sions, It was 
boon, bowevei, acknowledged by all who reflected on the sub- 
ject, that the existence ol matter cannot be proved by ext . nihic 
evidenLe. The answer, theiefore, now usually nimlc to Bei holey 
and his followers, is. that the belief is intuitive; that mankind, 
iTi Mi ages, have felt themselves tompelled, by a noceribiiy of 
tueii iiatuie, to lefei their sensations to an external (nuse : 
that even those who deny it in tneorv, yield to the uecos».ity m 
pmctice, and both in spec-eb, thoughh and feeling-, do, O'poilJy 
with the vulgar, acknovt ledge then sciisaiioriE. to be tiio ebhort 
id something exteinal to them, tins knowdedgo, theuTou*, it 
Is affii.med, is as evidently intuitive as dm Laoviodgi of oui 
seiisutioii'5 themselves is intuitive. And here Go* giwstion 
nmiges iu the fundamental problem of metaphysic,,, piopeily 
sci caiieJ to which science we leave it. 

But although the extreme doctune of the Idealist meta- 
physicians, that objects are nothing but uui seusations and 
the laws -winch connect them, has not been ^neially adopt, ed 
by sahsetjuent thinkeis, the point of most real inipoitance is 
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one on which those metaphysicians are now very generally 
considered to have made out their case ; viz., that all'we knotv 
of objects is the sensations which they give us, and the order 
of the occmrence* of those sensations. Kant himself, on this 
point, IS as explicit as Berkeley or Locke. However hrmiy 
convinced that there exists an uniieise of “ Things in them- 
selves,'’ totally distinct from the universe of phenomena, or of 
things as they appear to our senses . and even when bringing 
into use a technical expression (^oumenon) to denote what the 
thing IS in itself, as contrasted wi^h the rppresentation of it in 
our minds ; he allows that this representation (the matter 
of which, he says, consists of onr sensations, though* the foim 
IS given by the laws of the mind itself) is all we know,of the 
object; and that the real nature of the Thing is, and by 
the constitution of our faculties ever must remain, at least in 
the present state of existence, an impenetrable mystery to us 
“■ Of things absolutely or in themselves," says Sir William 
Hamilton,* “he they external, he they internal, we know 
nothing, or know them only as incognisahle ; and become 
aware of their incomprehensible existence, only as this is in- 
directly and accidentally revealed to us, through certain quali- 
ties related to our faculties of knowledge, and which qualities, 
again, we cannot think as unconditioned, iiielative. existent 
in and of themselves. All that we know is theiefore ph^no- 
mmal, — phsenomenal of the unknown " f The same doctrine 
Is laid down m the clearest and strongest terms by M Cousin, 
whose observations on the subject are the moie worthy of 
attention, as, m consequence of the ultra-German and ontolo- 
gical character of his philosophy in othei respects, they may 
be regarded as the admissions of an opponent.^: 


* an Philosophy, &e Appemhx I pp 648-4 

f It IP to be regretted that Sir "Wilham Hdmilton, though he often Btrenu- 
ouply jnsibts On this doctrine, asd though, in the passage quoted, he states it 
■w th a comprehensivenesB and force nhich leave nothing to be desired, did not 
cousistentlj- adhoro to his oivn doctrine, but maintained along mth it opinions 
Mith 'svhich it IS utterly irreconcilable See the third and other ehaptera ol 
Ati Emytamiion of Wdham Hamdtm's Phdo'^ophy 

^ ‘'Koas aavons quit existe qnelque chose hors de nous, pareeque nous ne 
pouvons espliquer nos perceptions sans les rattachex a dee causes diatinotes de 
VOL. I. F 


1 



66 


KAMRS AND PEOlOSmO’Sa 


^liere not the shghteat reason for believing tliat whafc 
we call the sensible qualities of the object are a type ot any- 
thing inherent in itself, oi bear any afSnity to its own natui e 
A cause does not, as such, resemble its elFects , an east wind 
is not lihe the feeling of cold, noi heat like the steam of boil- 
ing water. Why then should matter lesemble our sensation^ ^ 
Why should the inmost nature of file and water resemble the 
impressions made by those objects upon our senses Or on 


iiOM-mimPS , nous sd-vons So plus que oos Ciuses, dout nous ne COuii iissons pis 
dailleurs I’fssenoe, produisent les eftots los plus Tai’aHos, log plus divers, ct 
meuiQ Ics plus conticures selon iju^ellos louooiitroiit tolls uoturo on tollc dj,. 
positioi^-du sujet Mils advoui, nous ipuoliiue chnso de plus? ot mcuio, iu lo 
cciMCtere uidotermini de,. causes puo nous concevoiis dans les corps, j a t-il 
liuelque chose de plus a savoir’ 1' a-t il lieu de nous oii-iuinr si noue per 
c evous les chosoe telles ^^[uelies sont^ Hon i^ividcmmont .le no dis 

pA6 que le problime est icsolutlo,jia (/is eat ahaurie et ca/^enm. liiie tonirs 
tJictioh Nous Tie pae ce (pee ee3 causes sont cu elleb-’Tntmes ot Li rais in 
noa= defend de elierohcr k le conndtre raais il est Lien (indent a 2 >n()rt, rpT^dh s 
M sent pas c» eUcs-mimn ceqtt elks sent par rappori & nous puisrpe h piusnicc 
du suiet modifie neeessairement leur action Supprnnoz tout aujet switjut il 
eat ceitam que ces causes agiraient encoie puisqu'tllra toutiiiuer iiont d o as( ei 
mdis elles affiraient autiemont, elles scraioat entoro dos quail tta ot dos quo 
pii^t^s mais qui ne ressembloiaient A non de ce que nous connHiasotis 3 o 
ten no mamfesterait plus aucone des propiiete,. yue nous lui connaissona qui 
serait-il’ C'est ce que nous ne saurons jamaie Cesi d'aiiLem ./u 

^irobleine qiti neTepstyne pas seulement a la nature de noire esprir, nitth a fettne e 
T/thne des chases Quend mtsae en offet on supprinicrait par lo poii'ici tons li a 
sujets soatantR, il faudrait cneoro admettre que nul coips no maniJehfoi.iit si, 
propnites antremeut qn’en lelatjon aioc un sujet quoleonque, ct itms co tis 
SIS pinpmetes Tie serau.7ii cneore pte tdatwes un sorte qu’il me ji.irart foi( 
Tusonnahle d admettre quo les propriijtfa diterraiiifes dos cOips n c'riihtont jiaa 
ind^qiondimmeiit d’uu sujet queloonque, et que qiiand on doniande ,i les pro 
qiiiit^s de la matiire sent tcUes que nous Its pciet'vone il faudrait loir aupar i 
laut ei ollrs sont en tant que detBimiia&s, efc dans quo) sons il oat Tr,ij de diu 
qu’elles aont” — Coura dt dhiiowc de la IPMoaopliie Morale au 18me mtoic, Siiu, 
le^on 

* An attempt, indeed has been made hy Eeid and others, to oetabliah that 
^ltIlough some of the propoities -wr aecnhe to olijtcls exist onlj in our sousa 
tions, others exist la the things themselTes, being such as cannot possibly bo 
copies of any impression upon the senses , and they ask, fiom what stiisiitions 
oui notions of extension and figure have been derived ’ Tlic gauntlet tliiown 
down by Eeid was taken up by Brown, who, applying gieiter powers of ana- 
lysis than had previously been applied to tho notions of sxtension and fio;uro, 
pointed out that the sensations from which those notions are deiivcd, aro scnsi- 
tions of touch, combined with sensations of a class previously too little idveiLed 
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wiiat pimciple are we authorized to deduce from the effects, 
anything concerning the cause, except that it is a cause ade- 
quate to pioduce those effects? It may, therefore, safely be 
laid down as a truth both ob^us in itself, and admitted by 
all whom it is at present necessary to take into consideiation, 
that, of the outwai d world, we know and can know absolutely 
aothing, except the sensations which we experience from it.’* 


to Oy metHphj sioians, those which hare their seat in our mu'.cnlar frame His 
analjsu, nhioh ivas adopted and followed up b3' lames Mill, has heen fnrthei 
and greatly iiaprot ed upon in Professor Baia’s profound wort The 'Sensm, and 
the Tiiellect and m the ohaptero ou Perception ” of a work of eminent ana- 
jtic power, Mr Herbert Spi-ncer’s Fnnaplet, oy Fsgchology * 

On this point M Cuusm may again he cited in fayour of the Letcei doctrine 
M Cousin rscogmses, in opposition to Held, the essential suljectirity of our 
conceptions of wbah are called tlio prnnarj qualities of matter, as extension, 
solidity, &o , equally with those ot colour, heat, aud the remainder of the SO 
called hecondary qualities — Coicn,, ut sup, a, 9 nie le^oii 

* This doctrine whiLhis the most complete form of the philosophical theory 
known as the Eelativiti ot Human Ejiowledg-e ha«, Mnee the rsount revival in 
this country oi an active interest in metaphysical spoculanon. been the snby ot 
of a grtatlv increased amount ot discussion and controversy , ind dissentients 
have manifested themselves m considerably gre iter number than I had ai v 
Imowleclge of when thepa^sige in the text was written The doctrine has been 
attacked from two sides Some thinkers among whom are the late Profestur 
rerrier, mhis InMi:uU$ qf and Prote^soi John (drote, m his E2.pi/ 

laiio PAi?<janp 7 iiC((, appeirto deny altogether the reality of Hunmena, or Tliingb 
in themselves— of an unlcnow able substratum 01 support for the ■ieiiHatious 
which we espptiunce, and which, according to the theory, coiistituto all our 
knowledge of on external world It seems to me however, that m Professor 
Grote b ea^e at least, the dsnial of Houmena is only apparent, and that he doi s 
not e=sci.tmlly differ from the other class of olgectors, including Mr Bailey wi 
his vahnble Xeiters on the PhilobOfhy of the Humetn Mind, and (in spite of 
the striking passige quoted in the text) also Sir William Hamilton, who cou 
tsud fur a direct kriowlctlge by the human mmd ot more than the scnsationb — ■ 
of certain attributes or properties as they exist not m us, bnu in the Things 
ihemsehe? 

With the first of these opinions that which domes Koumem I have, as a 
metaphysician, no quarrel, hut whether it he true or false, it is irrelevant to 
Logic And since all the forms of language 'oje in oontradiotion to it, nothing 
but confusion could result from its unnecessarT introduction into a treatise, 
every essontnl dottrmf of which could stand equalh well with the opposite and 
aacieditetl opinion The other and nval doctrine, that of a direct peiception ui 
intuit ire know! edge 0 E i)i b outwaid object as it is m itself, eonsiclci cd as distiuct 
from the senscJtions wc receive from it is of far greatei practical moment But 
even this question, depending on the nature and laws of Intmfive Kuowledgt, 
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§ 8. Body having now hoen defined the external cause, 
and (according to the more reasonable opinion) the unknown 
external cause, to which we refer our sensations ; it remains 
to frame a definition of Mind Nor, after the preceding ob- 
servations, will this he difficult, f or, as our conception of a 
body is that of an unlmown exciting cause of sensations, <-o 
our conception of a mind is that of an unlsEown lecipieut, oi 
peieipient, of them ; and not of them alone, but of all our 
other feelings As body is, undtjrstood to be the mysterious 
something which excites the mind to feel, so mind is the 
mysterious something which feels and thinks. It is unnecessary 
to give m the case of mind, as we gave in the case of matter, 
a pafticular statement of the sceptical system by ivhicb its 
existence as a Thing in itself, distinct from the senes of what 
are denominated its states, is called m question. But it is 
necessary to remark, that on the inmost natuic (whatever he 
meant hymmo&t nature) of the thinking principle, as well as 
on the inmost natme of matter, we are, and with our faculties 
must always remain, entirely in the daik. All which we are 
aware of, even m our own mmdg is (in the wokIs of J<imes 
Mill) a certain “ tliread of consciousness'’ ; a senes of feelings, 
that is, of sensations, thoughts, emotions, and volitions, more 
or less numerous and complicated. There is feoracthing T cull 
Myself, or, by another form of expression, my mind, which I 
consider as distinct from these sensations, thoughts, &c . ; a 
something which I conceive to he not the thouglits, but the 
being that has the thoughts, and which I can conceive as 
existing foi ever in a state of quiescence, without any t honght,s 
at all But what this being is, though it is myself, I have no 
knowledge, other than the senes of its states of consciousness. 
As bodies manifest themselves to me onlj tbrongh the sensa- 
tions of which I regard them as the causes, so the llunking 
pimciple, or mind, in my own natuie, makes itself known to 


js not ■wiiluii ths province of Logic For tho growls of my cjmii opnoon cun- 
cciaxTig itp, I must oontent my'.elt with, refeiimg to a w^iL alrcj-dy monttonuL — 
Au Es:a/>wiation of Sit Wdliam Hamilton’s Phdowpt^ , sevonl obiptcin of 
wh'ch are devoted to a full discussion of the questions, d.nd theories icUtiii{jto 
the supposed direct perceptura of external oljcets 
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me only by the feelings of 'which it is conscious. I know 
nothing about my sell, sare my capacities of feeling or being 
conscious (includitig, of course, thinking and willing) and 
-were I to learn anything new concerning my o-wn nature, I 
cannot with my present faculties conceive this new information 
to he anything else, than that I have some additional capa- 
cities, as yet unknown to me, of feeling, thinking, or wdlmg 

Thus, then, as body is the unsentient cause to which we 
are naturally prompted to t^ler a'eertam portion of our feel- 
ings, so mmd may he described as the sentient subject (m the 
scholastic sense of the term) of all feelings ; that whiSh has or 
feels them. But of the nature of either body or mind, further 
than the feehngs which the former excites, and which the 
latter experiences, we do not, according to the best existing 
doctrine, know anything ; and if anythmg, logic has nothing 
to do with it, or ■with the mannei in which the knowledge is 
aequiied With this lesult we may conclude this portion of 
oui subject, and pass to the thud and only lemainmg class or 
di\ ision of Nameable Things. 

III. Attkibutes and, eibst, Qualities. 

§ 9 From what has already been said of Substance, 
wbat IS to be said of Attiibute is easily deducible. For it we 
know not, and camiot know, anything of bodies but the sen-a- 
tions which they excite in us or in others, those sensations 
must be all that we can, at bottom, mean by their attributes ; 
and the distinction which we verbally make between the pro- 
perties of thmgs and the sensations ive receive from them, 
must originate in the'Convenienee of discourse rather than m 
the nature of what is signified by the terms. 

Attributes are usually distributed under the three heads of 
Quality, Quantity, and Eelation. We shall come to the two 
latter presently : in the first place we shall confine ourselves 
to the former- 

Let us take, tljen, as our example, one of what are termed 
the sensible qualities of objects, and let that example be white- 
ness. When we ascribe whiteness to any substance, as, for 
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iiist-ince, 9I10W , ■when we say that anew hab the quality white- 
nesg, -what do -we really asseit ’ Simply, that when, snow 
present to onr organs -we have a particular sensation, is hieh 
we are aecnstomed to call the sensation of white. Bat how do 
T know that snow is present P Obviously hy the sensations 
which I dense ftom it, and not othersvise. I infei that the 
object is present, because it gives me a ceitain assemblage oi 
senes of sensations- And when I aseriVie 1 o it the attribute 
whiteness, my meaning is only, that, of the sensations com- 
posing this gioup 01 series, that 'which I call the sensation of 
■white colour is one. 

This is one ■view which may he taken of the subject. But 
there‘’ip also another and a different view. It may be said, that 
it IS true we Lnovj nothing of sensible objects, except the sen- 
sations they excite in us : that the fact of oui receiving from 
snow the paiticulai sensation which is called a bonsation of 
■white, IS the on ■\vhich 'we ascribe to that substance the 

quality whiteness, the sole proof of its posse-sing that quality. 
Bat because one thing may he the sole evidence of the exist- 
ence of another thing, it does not follow that the two aie one 
and the same. The attrib'ute ■whiteness (it may be said) is not 
che fact of receiving the sensation, but something in the 
object itself; a inheient in it ; something 'in virtati of 

which the object prodiicet, the sensation. And when wm affirm 
that snow possesses the attribute whiteness, we do notmcuely 
assert that the presence of snow piodncesinus that sensation, 
but that it does so thiough, and by reason of, that power or 
quality. 

For the pmposes of logic it is not of mateiial importance 
which of these opinions we adopt. The full discussion of ihe 
subject belongs to the othei department of scientihc enquiry, 
so often alluded to undei the name of metaphysics , hut it may 
be said here, that for the doctrine of the existence of a peculiar 
species of entities called qualities, I can see no foundation 
except in a tendency oi the human mmd which is the cause of 
many delusions. I mean, the disposition, v.heiever we meet 
with two names ■which are not precisely synonymous, to sup- 
pose that they must he the names of two different things ; 
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whereas in. reality they may be names of the same thing lewed 
in two different lights, or under different suppositions as to 
surrounding cireftmstances. Because qualdy and sensation, 
cannot be put indiscriminately one for the other, it is supposed 
that they cannot both signify the same thing, namely, the 
impression or feeling with which we are affected through oiu 
senses by the presence of an object , though there is at least 
no absurdity in supposing that this identical impression Oi 
iceling may he called a se*nsatiofi when consideied merely in 
itself, and a quality when looked at in i elation to any one of 
the numerous objects, the presence of which to oiTr organs 
excites in our minds that among' various other sensatipns oi 
feelings. And if this be admissible as a supposition, it rest= 
with those who contend for an entity per se called a quality, 
to show that their opinion is preferable, oi is anything in fact 
but a lingering lemnant of the old doctrine of occult causes ; 
the very absmdity which Moli^re so happily ridiculed when he 
made one of his pedantic physicians account for the facttnat 
opium produces sleep by the masim, Because it has a sopoiitic 
virtue. 

It 13 evident that when the physician stated that opium 
has a soporific virtue, he did not account for, bat merely 
asserted over again, the fact that it produces sleep. In hke 
manner, when we say that snow is white because it has the 
quality of whiteness, we are only le-assertmg m more teehnicai 
language the fact that it excites m us the sensation of white 
If it be said that the sensation must have some cause, I answer, 
its cause is the presence of the assemblage of phenomena which 
is termed the obj'ect. When we have asserted that as often as 
the object is present; and our organs in their normal state, the 
sensation takes place, we have stated all that we know about 
the matter. There is no need, after assigning a certain and 
intelligible cause, to suppose an occult cause besides, for the 
purpose of enabling the real cause to produce its effect. It I 
ana asked, why does the presence of the object cause this sen- 
sation in me, I iannot tell ; I can only say that such is my 
nature, and the nature of the object ; that the fact forms a 
part of the constitution of things. And to this we must at last 


a 


NAMES Aii» PflOPO'flTIOIy^ 


come, even after mterpolating' tlic ima ginai v entity \\'iiafce i er 
number of links the chain of causes and, effects may consist or, 
how any one JzbJc produces the one which is hpst to it, remaiET 
equally mespheahie to us It is as easy to comprehend that 
the object should produce the sensation dnectly and at oiree, 
as that it should produce the same sen'i-atiun by the aid of 
something else called thepomer of produeiag it. 

But, as the difficulties uiach may be felt m adopting this 
view of the subject cannot he reinoved without discussimih 
trauseending the bounds of our science, i content inysolf with 
a passmg'mdicAtion, and shall, foi the purpo^.c:s' of logic, adupt 
a language compatible uith either view of the nature of quah- 
lies I shall say, —what at least admits of no dispute, — thjt, 
the quality ofwhitenessasciibed to the objrct ‘jiu>w,ispjvu.n'^t'd 
on its exciting m us tho sensation of white , and adopt mg the 
language already us,ed by the school logicians in fclie ca«e of the 
kind of attributes called Relations, I shall term the oensatiori 
ot white the fo'Wilotio'si of the quality whiteocss. Foi logical 
purposes the sensation is the only eseentul put of what is 
meant by the word; the oalypait which we ever can be con- 
cerned in -proving. ^Yben that is proved, the quel Lty is pioved , 
if an object excite'! a sensation, it has, of oouise, tJi*-* power ot 
exciting it. 


Rexitions. 

J 10 The gualHtes of a body, we have said, are the 
afctnbutes gionnded on the sensations which the picsonee et 
that particular body to our organs excites iii our minds. But 
when we ascribe to any obiect the kind of attribute called a 
Relation, the fouudarioa of the attributed must be something 
in which other objects are concerned besides itself and the 
percipient. 

As there may with propriety be said to be a relation 
between any two things to which two correlative names aie or 
may be given, we may expect to discover what constitutes a 
relation in general, if we ettumerate the principal cases in which 
mankind have imposed coneiative names, and observe what 
these cases have in common. 
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WJiatj then, is the charactei which is possessed m common 
by states of circumstances so heterogeneous and discordant as 
these : one thing'Zifce another ; one thing v,idike another ; one 
thing near another ; one thing /ar/rom anothei ; one thing 
befo}e, aftey, along with anothei ; one thing greater, equal ^ 
less, than anothei ; one thing the cause of another, the ejfeU 
of another, one peison the viaster, sen,aut, child, paient, 
debtor, creditor, sovereign, subject, attcrriieg, clieiit,oi another, 
and so on ^ . 

Omitting, for the piesent, the case of Resemblance, fa 
relation whichrequires to be conadeied sepaiately,) thNie seems 
to be one thing common to all these cases, and only one^; that 
m each of them there exists or occms, or has existed oi 
occurred, or may be expected to exist or occiii, some fact or 
phenomenon, into which the two things which are said to be 
related to each othei, both enter as paities concerned. This 
fact, or phenomenon, is what the Aristotelian logicians called 
fhefundaoimtum relatioms. Thus in the relation of greater 
and less between two mag mtud es, th e/w n.cZu mentu i a relatioms 
is the fact that one of the two magnitudes could, under eeitim 
conditions, be included in, without entirely hllmg, the space 
occupied by the other magnitude. In the relation of master 
and servant, the fundamentu'm relatmii? is the fact that the 
onehas undertaken, oi is compelled, to per form certain services 
for the benefit and at the bidding of the other. Examples 
might be indefinitely multiplied ; but it is already obvious 
that whenever two things are said to he related, there is some 
fact, 01 series of facts, into which they both enter , and that 
whenever any two things are involved m sonae one fact, or 
senes of facts, we may aseiibe to those two things a mutual 
relation grounded on the fact. Even if they hrive nothing in 
common but what is common to all things, that they aie 
members of the universe, we call that a relation, and deno- 
minate them fellow-creatures, feUow-beings,or fellow- deniaens 
of the umverse. But m proportion as the fact into which the 
two objects eutei’ as parts is of a more special and peculiar, oi 
of a moie complicated nature, so also is the relation grounded 
upon it. And there are as many conceivable relations a& there 
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are coaceivaWe b ad of fact la -wbich t vo rb ig"? ca i ] ejo ly 
Goticerued 

la tlie same msaaet, therefore, a« a quaKty is an attuhnie 
groundeii on the fact that a eeitain aen'^ation nr sensations are 
produced m us h^ the object, so an attiibute grounded on snme 
fact into which the obieet enters jointly wi'h .inothei objec'-, 
IS a relation between it and that other object. But ifief'ictm 
the luttei case consists of the very same kind of elements as 
the fact in the former , nam&lj, steites of cons-eiousncsf'. In 
the ease, for example, ot any legal relabon, as debioi and 
eieditoi, pimopal and agent, guaidian and v^ard, the f'/mdrs,- 
mmtmn re(fatio-M.js consists entirelynfthoughti, techng?, and 
volitions (actual or contingent), either ot the persons them- 
selves or oi other persons concerned in the same sciies of tiau'-- 
aotions , as, for instance, the intentions which would hi formud 
by a judge, in case a complaint were made to his tribunal of 
the infringement of any of the legal obligations imposed by 
the relation ; and the acts which the judge would peiform in 
con=eqnence; acta being (a« we have alieady seen) nnot iicr 
word for intentions followed by an ehect, and that effect being 
but anothei word for sensations, oi i-ome othei feelings, orci- 
sioned either to the agent bim&elf or to somebody else Thoie 
IS no pait of what the names expressive of tho Tel.ition implj, 
that IS not resolvable into biates of consciousnosd ; outwaiil 
objects being, no doubt, pupposed fcJuoughout as thcctui'cshy 
which some of those statcR nf eoaoeiousne^s aie excited, and 
rainds as the subjects by which all of them are expet ivneed. 
but neither the external objects nor the minds making their 
existence known otherwise than hy the states of conRCuuisni sr. 

Cases of rektton are not always &o eomplicateil I't tho'-'c 
to which we last alluded. The simplest of all cases of j elation 
are those expressed by the words antecedent and eouseipiont, 
and by the word sitnultaneous. If we say, for iiistanee, thal 
dawn preceded sunri'ie, the feet in which the two things, iJawn 
and sunrise, were jointly concerned, consisted only of the two 
things themselves ; no third thing entered into "the fact oi 
phenomenon at all. BnlebS, indeed, we choose to call the suc- 
cession of the two objects a thud thing; hut their succession 
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It! not gonietliing' added to the things themselves , it is some- 
thing involved in them. Dawn and sunrise announce them- 
selves to our con^iousness by two successive sensations. Oiu 
consciousness of the succession of these sensations is not a 
third sensation or feehng added to them , we have not hrst the 
t'lo feelings, and then a feehng of their succession. To have 
Twoieelings at all, implies having them either successively, or 
pi^e simultaneously. Sensations, or other feelings, being given 
succession and simultaneftasnessk are the two conditions, to the 
alternative of which they are subjected by the nature of our 
faculties • and no one has been able, or needs expect, io analyse 
the matter any farther. 

§ 11. In a somewhat similar position are two other sorts 
of relations, Likeness and Unlikeness. I have two sensations 
we will suppose them to he simple ones ; two sensations ot 
white, or one sensation of white and another of black. I call 
the fiist two sensations bke, the last two itnl/ie What is 
the fact or phenomenon constituting the fun'lameritum ot 
this relation The two sensations fiist, and then what we cell 
a feeling of resemblance, or of want of resemblance. Let U'3 
confine ourselves to the former case. ^Resemblance is evidently 
a feeling , a state of the consciousness of the observei Whethei 
the feeling of the resemblance ot the two colours be a third 
state of consciousness, which I have ajtar having the two sen- 
sations of colour, or whethei (like the feeling of their succes- 
sion) it IS involved in the sensations themselves, may he a 
matter of discussion But in either case, these feebngs of 
lesemblance, and of its opposite dissimilarity, are parts ot our 
natuie : and parts sq far from being capable of an.alysis, that 
they aie pre-supposedin every attempt to analyse any of our 
other feelings. Likeness and unlikeness, theiefore, as well 
as antecedence, sequence, and simultaneousness, must stand 
apart among relations, as things sm genet is. They aie 
attributes grounded on facts, that is, on. states of conscious- 
ness, but on states which are peculiar, unresolvable, and 
inexplicable. 

But, though likeness or unlikeness cannot be i esolv ed mto 
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dnytlijiig el^e, complex cases of likeaess or UNblceuess can be 
resolved into simpler ones. When we say of tiro things which 
conaist of parts, that they sre like one another, the likeness of 
the wholes does admit of analysis , it is comi>onndecl of like- 
nesses between the vaiious paits respecti'.ely, and of likeness 
in then airangemenu Of how \dst a variety ot resembSanci s 
ot paits must that lesemhlance be compo-^-ed, which mdmes 
us to say that a poitiait, or a landscape, is like its ongmnl. 
If one person mimics another with any succeos, of Imw mLiny 
simple libeiiesaea must the geneial or complex likeness he 
oompauaded : likeness in 4 sm cession ot hoddy pootures, 
likeness in voice, or m the accents and intonations of the 
101^.0 ; likeness m the choice of word:., and m ilm thoughts 
or sentiments expiesaed, whether by word, ooiud,euance, or 
gestuie. 

All likeness and nnlikenebs of which we have any cogm- 
zance, lesolve themselves into likeness and unlikeness iwtsvcen 
states of our own, or some other, mmd. When we say that 
one body IS like another, (since we know aolliingof bodies hue 
the sensations which they excite,) we mean leally that tlieie 
13 a resemhiance between the sensations cxeitod by t)iv tv\o 
bodies, or between some poitioas at least of those sonsatioiis. 
If we say that two attiibutes are like one auoihei, (since wu 
know nothing of attiibiites except the sensatioi/s or states ol 
feeling on which they aie grounded,) we mean leally that tJio^ 
sensations, or atates of feelmg, resemble each other. We ma y 
also say that two relations aze alike. The fact of lOKembUafo 
between relations is sometimes called aitalo^j/, foiming one of 
the numerous meanings of that woid Th<‘ relation in which 
Piiara stood to Hectoi. namely, thatoi father and buu, resem- 
bles the relation in which Philip stood to Aiexandei ; rcneiii- 
bies it so cdoseiy that they are called the same i elation. The 
relation m which Cromwell stood to England resemblbs the 
relation in which iS^apoleoa stood to France, though not ro 
closely as to be called the same relation. The meaning in both 
these instances must be, that a resemblance Existed between 
tae facts which constituted the funditmeiiinibin, relcifuj'^ts. 

This resemblance may exist m all conceivable giadatiou-,. 
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from perfect undistingmsLdbleness to something estiemelv 
slight. When we say, that a thought suggested to the mind 
of a person of^ genius is like a seed cast into the ground 
because the former pioduees a multitude of other thought^!, 
and the latter a multitude of other seeds, this is saying 
that between the relation of an inTentive mind to a thought 
contained in it, and the relation of a fertile soil to a seed 
contained in it, there exists a resemblance : the real resem- 
blance being m the t^D fuiidamenia Telat'>c»as^ in each 
of which theie occurs a germ, producing by its develop- 
ment a multitude of other things similar to it&glf. And 
a-^, wh6ne\ er two objects are jointly concerned in a pheno 
menon, this constitutes a relation between those hhjects, 
so, if we suppose a second pair of objects corcerned m a 
second phenomenon, the slightest resemblance between the 
two phenomena is sufficient to admit of its being said that 
the two lelatiouF resemble ; provided, of course, the points of 
xesemblanee are found in those portions of the two phenomena 
respectively which are connoted by the relative names. 

While speaking of resemblance, it is necessary to take 
notice ot an ambiguity of language, against which scarcely 
any one is sufficiently on his gu<ird. Eesemblance. when it 
exist-5 in the highest degiee of aU, amounting to undis- 
tinguishableness, is often called identity, and the two similar 
things are said to be the same. I say often, not always : 
for we do not say that two visible objects, two persons for 
instance, are the same, because they aie so much alike that 
one might be mistaken foi the other : but we constantly use 
this mode of expression when speaking of feelings ; as when. 
I bay that the sight of any object gives me the sam e sensation 
or emotion to-day that it did yesterday, or the same which it 
gives to some other person. This is evidently an incorrect 
application of the word same , for the feehng which I had 
yesterday is gone, never to leturn ; what I have to-day is 
auothei feelmg, exactly hke the former perhaps, but distinct 
from it ; and li is evident that two different persons cannot 
he experiencing the same feelmg, in the sense in which we 
say that they are both sitting at the same table. By a 
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toiiBiIai' arabigoitv we say, that two persoiis are ill of the 
'sLimie disease ; that two peiaons hold the same office ; not tu 
the sense in which we say that they are enpi'agod m liiu sain« 
adnejituie, or sailing in. the same ship, hut m the sense thiit 
they hll offices exactly similar, though, peihaps, in dii,taut 
places Great confusion of ideas is often produced, ard 
many fallacies engendered, m otheiwise enlightened undei- ' 
standings, by not being BufSciently alive to the fact (in itself 
not always to be avoided), that thoy use the same name to 
expiess ideas so different as those of identity and iiudib- 
tingmshahle resemblance. Among modem wrir'^rs, Aroh- 
hishop Whately stands almost alone in having drawn atten- 
tion to this distinction, and to the ambiguity connected 
with it. 

Seveial lelations, generally called by other names, aie really 
cases of resemblance. As. foi example, eguabty . which is 
hut anothei woid for the exact m&emblaace eomini/uly calh'ii 
identity, considered as subsisting between things in lespec*- ft 
then giLCiniiiif, And this example forms a suitable transit ion 
to the thud and la&tof the thiee heads undei winch, as nlrcady 
lemaiked, Attributes are commonly arianged. 


V QuANxrrr 

§ 19 Let us imagine two things, between winch tic m 
IS no cbfference (that is, no dissianlaiity), except in (piantity 
alone, for instance, a gallon of watei, and more <han .1 
gallon of water. A gallon of water, like any other external 
object, makes its piesence known to ns by a set of f.<’nsa.tioiis 
which it excites. Ten. gallons ot water nrs also an extetnas. 
object, making its presence known to us in a sjmjlai manner ; 
aud as we do not mistake ten gallons of watei for a gallon 
of water, it is plain that the set of sensations is moie or le“s 
different in the two cases In like manner, a galirm of watei, 
and a gallon of wine, are two external object^n making their 
presence known by two sets of sensaGons, which sensations 
aie diffeient fiom each other. In the first caeo, however, wc 
say that the diffcience is in (luanlity | in the last there 13 a 
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difference in quality, while the quantity of the watei and of 
the wine is the same. "Vriiat in the leal distinction between 
the two cases ? It is not within the province of Logic to ana- 
lyse it , nor to ddcide whether it is susceptible of analysis or 
not. For us the following considerations aie sufficient. It 
Is evident that the sensations I leceive fiom the gallon of 
water, and those I received from the galloii of wine, are not 
the same, that is, not precisely alike ; neither aie they alto- 
gether unlike . they aie partly simdai, paitly dissimilai ; 
and that in which they resemble is precisely that in which 
alone the gallon of watei and the ten gallons do not lesemble. 
Tnat in which the gallon of water and the gallon of wine aie 
like each other, and in which the gallon and the ten gallons 
of water are unlike each other, is called theu quantity. This 
likeness and unlikene&s I do not pretend to explain, no moie 
than any othei kind of likeness or unhkeness. But my object 
is to show, that when we say of two things that they difier 
in quantity, just as when we say that they differ in qualitj, 
the assertion is always grounded on a difference in the sen- 
sations which they excite Nobody, I presume, will say, that 
to see, or to hit, oi to dnhk, ten gallons of watei, does 
not include in itself a diffeient set of sensations from those 
of seeing, lifting, or dunking one gallon ; oi that to see or 
handle a foot-rule, and to see or handle a yaid-measure made 
exactly like it, aie the same sensations I do not undertake 
to g,iy what the difference in the sensations is. Eveiybody 
knows, and nobody can tell , no more than any one could tell 
what white is to a person who had never had the sensation. 
But the difference, so far as cognizable byonr faculties, lies in 
the sensations. Whatever difference we say theie is in tne 
things themselves, is,*in this as in all other cases, gTOunded, 
and gjounded exclusively, on a difference in the sensations 
excited hy them. 


VI. Attbibutes Concluded. 

§ 13. Thus, then, all the attubiites of bodies which are 
classed under Quality or Quantity, are grounded on the sensa- 
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tions which we receive from those bodies, And may be defined, 
the powers which the bodies hare of excitiD;^ tliose senstitiuns. 
And the same general explanataon Las been found to apply to 
most of the attributes usually classed under 'the he.ici of Rela- 
tion. They, too, are grounded on some fact or phenomenon 
into which the related objeets enter as pai-ts , thii, fact or phe- 
nomenon hay^ng^I^o meaning and no existence to lu, except^ 
the series of sensations oi other states of conscioubness by 
which It makes itself known; aiid^the relation being simply 
the power or capacity which the object poB^es-A^s of takiino 
part along with the correlated object in the production ot that 
senes of sensations or states oi conscrousnohs. We have been 
obliged, indeed, to lecognise a somewhat different charactm in 
certain peculiar leJai ions, those of succession and Bimultaneity, 
of bkenehs and unlikenesB. These, not being groiindf d on 
any fact oi phenomenon di»tmet from the n la, ted objects 
themselves, do not admit of the same kind of analysis. But 
ine'se relations, though not, like other relations, gioiindod on 
states of consciousness, ais themselvof, states of conf'CJious- 
ness. resemblance is nothing but oitr feeling of lesomldariee ; 
succeesion is nothing but oui feeling of succession, tlus 
be disputed (and we cannot, without trar!>?gioss/ng the bonndB 
of our scieat.6, discuss it beie), at least our knowh dge ol these 
relations, and even our possibility of knowledge, Jt-ioufinori to 
those which subsist between sensations, or otbei stati-w of con- 
sciousness , for, though we ascribe resemblance, oi aiiocessmii, 
or simuitaneity, to objects and to altiibutes, it is ahmys in 
virtue of resemblance oi succession or simuli an oil yin the sen- 
sations or states of consciousness which those otyeetb excite, 
and on which those attnbutes aie grounded, 

§ 1 J, In the preceding inveaugation we have, foi the 
sake of simplicity, considered bodies only, and omitlwl minds. 
Blit what W6 hare said, ts applicable, ntu/'uhs to the 

lattei. The attributes of minds, as well as those ot bodies, 
are grounded on atatea of feeling or conseiousuebs But in 
the case of a miod, we have to consider its own states, as well 
as those which it produces in other miads. Eveiy atti ibuie 





TnilTffS -DENOTED DT NAMES. 81 

of a mind consists either in being itself affected in a certain 
way, 01 affecting other minds in a certain way. Considered 
in itself, we can predicate nothing of it but the senes of its 
own feelings. When we say of any mind, that it is devout, 
or superstitious, or meditative, or cheerful, we mean that the 
ideas, emotions, or volitions implied in those -words, form a 
’irequently recurring part of the senes of feSlings, or states of 
consciousness, which fill up the sentient existence of that mind. 

In addition, however, 4:0 those attributes of a mind which 
ai e grounded on its o-wn states of feeling, attributes may also 
be asciibed to it, in the same manner as to a body, grounded 
on the feelings which it excites in other minds. A mind does 
not, indeed, hke a body, excite sensations, but it may excite 
thoughts or emotions The most important example of attri- 
butes ascribed on this groimd, is the employment of terms ex- 
pressive of approbation or blame 'When, for example, we say 
of any character, or (in other words) of any mind, that it is 
admirable, we mean that the contemplation of it excites the 
sentiment of admiration ; and indeed somewhat more, for the 
word implies that we not only feel admiration, but approve 
that sentiment in ourselves. In some cases, under the sem- 
blance of a single attribute, two are really predicated : one of 
them, a state of the mmd itself ; the other, a state with which 
other minds are affected by thinking of it As when we say 
of any one that he is generous. The word generosity expies-.e^ 
a ceitain state of mmd. but being a term of praise, it also 
expi esses that this state of mind excites m ns another mental 
state, called appiobation. The assertion made, theiefore, is 
twofold, and of the following purport . Certain feelings form 
habitually a part of ^his person's sentient existence ; and the 
idea of those feelings of his, excites the sentiment of approba- 
tion in oniselves or otheis. 

As we thus ascribe attributes to minds on the giotmd of 
ideas and emotions, so may we to bodies on similar grounds, 
a,nd not solely on the gioimd of sensations : as in speaking of 
the beauty of a statue , since this attribute is grounded on the 
peculiar feeling of pleasure which the statue produces in oui 
minds ; which is not a sensation, but an emotion. 

VOL. I. G 
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VI r. G-BNEaii. Restjlis. 

§]5. Our smvey of the vaiietiea of Thiu^s wiueh have 
been, or which aiecapoible of being, named — winch h.ive been, 
or aie capable of bemg, either predicated of othei Thiogf^, 
oi themselves made the subject of pjedicatioas — is now eoa- 
eluded, *’ 

Om* emimeicition commenced with Feelings, These we 
'>ciupuIou;Iy disfemguished frem thtrobjecis •winch excite them, 
and from the organs by which they aie, or may bo supposed 
to be, conveyed. Feelings aie of four ^ort^ ; Sensations, 
Thoughts, Emotions, and Voiifcioas, What aie called Tei- 
ceptions are merely a particular ca-'c of Belief, and belief in a 
kind of thought. Actions are meiely volitions followed by an 
effect. 

After Feelings we proceeded to Suhstance.s, Those are 
either Bodies oi Minds. Without entering mto ihe grounds 
of tne metaphysical doubts which have been rAused com-ernuig 
the existence of Matter and Mmd as o])jectivc‘ loaiities, wt. 
stated as sufficient for us the conclusion in whicdi iho best 
thinkers are now for the most pait rigreed, tbni ,i]i we can 
know ot Matter is the sensations whicli it gues us, and tJie 
order of occuirence ot those len^atious; and that while ihe 
substance Body is the unknown cau^e of our sensation,-, the 
substance Mind is the unknown leeipiont 

The onlyremaining class of Nameable Things is Atiiibntt", ; 
ami these are of three kinds. Quality, Relation, and Quantity, 
Qualities, like substances, are known to us no othorwi'io than 
by the sensations or othei states of conseioasueas which they 
excite and -while, in comphanae -with comnion n,sag'e wo have 
confeinaed to speak of them as a distinct class of Things, w<a 
showed that in piedicatmg them no one means to pi edscate 
anything hut those sensations or states ot consciousnoss, on 
which they may be said to be grounded, and by which alone 
they can be defined oi described. Relations, except the simple 
cases of likeneSb' and unlikeneB=i, succession -und simuhaneiiy, 
aie aimilariy gioimded on some fact or phenomenon, that k, 
on some senes of sensations oi states of eonseiousness, more 
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or less complicated. Tbe third species of Attribute, Quantity, 
IS also manifeBtiy giounded on something' in our sensations 
oi states ot feeling, since there is an indubitable difference in 
the sensations excited by a largei and a smaller bulk, or by a 
greater or a less degiee of intensity, in any object of sense oi of 
consciousness. All attributes, therefore, are to us nothing but 
either our sensations and other states of fe^lmg, or something 
inextricably invoKed therein , ami to this even the peculiar 
and simple relations just adijerted to are not exceptions. 
Those peculiar lelations, however, are so important, and, e\en 
if they might in strictness he classed among states of con- 
sciousness, are so fundamentally distinct from any other of 
those states, that it would be a %'ain subtlety to bring them 
under that common description, and it is necessaiy that they 
should he classed apart.*^ 

As the result, therefore, of oui analysis, we obtain the fol- 
lowing as an enumeration and classification of all Nameable 
Things . — 

lot Feelings, or States of Consciousness. 

2nd. The Minds which experience those feelings. 

3rd, The Bodies, or external objects which excite ceitain 
of those feelings, together with the powers or properties 
whereby they excite them , these latter (at least) being in- 
cluded rathei in eoraplianee with common opinion, and because 
their existence is taken foi granted in the common language 
fiom which I cannot prudently deviate, than because the 
lecognition of such powers oi pioperties as real existences 
appears to be wai ranted by a sound philosophy. 

4th, and last The Successions and Co-existenoes, the 
Likenesses and Unlikenesses, between feelings or states of 
consciousness. Those relations, when considered as suhsist- 


* Professor Biin (Lcffic, i 49) defines aUnbutes is “points of eommn 
nity s.Jroiig alasses ” This definition expresses wel' one point of view, but lo 
liable to the objection that it applies only to the attnbiites of classes , thousrli 
an object, nnujiie in jts kind, may he said to haio attributes Moreover, the 
difinition la not ultimate, since the points of community themselves admit 
of and leq^iiire, further analysis and Mr Bam does analyse them into rssom 
blances in the sensations, or other states of consciousness excited by the object 
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mg “between other things, exist in leality only heiween the 
states of consciousness which those things, if hodies, excite, 
it minds, either excite or experience. 

This, until a bettei can be suggested, may seiwe as a sub- 
stitute for the Categories of Aristotle considered as a Classxfi- 
cAfcion of Existences The practical application of it will 
appear when we commence the inquiry into the Import ot - 
Prupositions ; in other woids, when we inquu‘6 what it is 
whuh the mind actually believes, when it gives what is called 
its assent to a proposition. 

These'four classes comprising, if the clafi^I6catlon be eor- 
lect, all Naineahle I'hings, these or some of them must of 
course compose the signification of all names; and of these, 

01 some of them, is made up whatever vre call a fact 

Fox distinction’s sake, every fact which is solely compo.sed 
of feelings or atatea of consciousness considcicd as ^uch, is 
ofren called a Psychological or Subjective fact , while ev eiy 
fact which 18 composed, either whollj onn pait, of poraething 
different from these, that is, of substances and attributes, is 
called an Ohjeetive fact. We may say. then, tiiai, every oli- 
jective tact is grounded on a corresponding subj'edi^e one; 
and has no meaning to ns, (apart from the subjectnc fact 
which coriesponds to it,) except as a name for ilie unknown 
and mseintable process by which that subjective oi psycho- 
logical fact IS brought to pass. 


^ -tt*- 
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0? PROPOSITIOSS. 

§ 1. In treating of ’Propositions, as already m treating 
of Names, bome considerationa of a eomparatiYely elemental j 
nature lespeetmg their form and varieties must he.piemiped, 
hefore entering upon that analysis of the import conveyed hy 
them, which is the real subject and purpose of this preLonmaiy 
hook, 

A proposition, we have before said, is a portion of discourse 
in which a predicate is afSrmed or denied of a subject A 
piedicate and a subject aie all that is necessarily leqmred to 
make up a proposition ; but as we cannot conclude from merely 
seeing two names put together, that they are a piedicate and 
a subject, that is, that one of them is intended to he affiimeil 
or denied of the other, it is neeesaaiy that there should he some 
mode or form of indicating that such is the intention; some 
sign to distinguish a predication from any other kind of dis- 
course. This IS sometimes done by a slight alteration of one 
of the words, called an ‘mfieckon ; as when we say, Fire 
burns , the change of the second word from bm n to bm ns 
showing that we mean to affirm the predicate hum of the sub- 
ject liie But this function is more commonly fulfilled hy the 
word ^s, when an affirmation is intended, is not, when a 
negation ; or by soipe other part of the veib to be. The word 
which thus serves the purpose of a sign of predication is called, 
as we formeily observed, the copula. It is impo] tant that 
theie should be no indistinctness in our conception of the 
nature and office of the copula ; foi confused notions respect- 
ing it aie among the causes which hate spread mysticism 
over the field ®f logic, and per veiled its speculations into 
logomachies. 

It IS apt to be supposed that the copula is something moi a 
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than a mere sign of predication ; that it also signifies eYistenoe, 
In the pioposition, Socrates is ju«t, it may seem to be implied 
not only that the quality /iisf can be affirmed of Socrates, but 
inoreovei that Socrates is, that is to say, e3:ist=. This, how- 
ev er, only shows that the^e is an ambiguity in the word i/S , a 
word rvhich not only perioims the function of the copula in 
affirmations, but has also a mtaning of its own, in viitne of " 
which it may itselt be made the picdic.ite of a pioposition 
Tliat the employment of it &«• a copnlii docs i!ot nccw^'.aiily 
include the affirmation of existence, appears fium such a pro- 
position ae this, A centaur is a fiction of the poets ; wheieit 
cannot possibly be implied that a centaur exists, since the 
piopoaition itself expie^ly asseits that the thmg has no leal 
existence. 

Many volumes might be filled with the fjnolous sjiecula- 
tions concerning the natuie of Being, (tto ov, ohnia,, Eiis, Euti- 
tas. Essentia, and the like) which have aiiscn fiom ovci look- 
ing this double meaning of the word io be; from supposing 
that when it signifies to exist, and when it signifies to be some 
«pecified thing, as to be a man. to be Sociates, to he seen m 
spoken of, to be a phantom, even to he a nonent ity, it must 
btill, at bottom, answei to the same idea; and that a incaiung 
must be found for it which shall suit all llieso cases Tin- fog 
which rose from this naiiow spot dilfuhed itself at an early 
period over the whole surface of metaphysics. Yet it bccorafs 
ub not to tiinmph over the great intellects of Idato and An s- 
totle hecaube we are now able to presei ve oiusolves from many 
eirois into which they, peihaps inevitably, foil. The fire- 
teazer of a modem steam-engine produces by lus excu-tions 
iai gieatei effects than Milo of Ciotona could, but he is not 
therefore a stronger man. The Greeks seldom knew any 
language but their own. This rendered it far more difficult 
lor them than it is for us, to acquire a readiness m detecting 
ambiguities. One of the advantages of having accurately 
studied a plurality of languages, especially of those languages 
which eminent thinkers have used as the yehicle of timir 
thoughts, IS the practical lesson we learn respecting the ambi- 
guities of words, by hnding that the same word m one Ian- 
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guage coil esponds, on different occasions, co different word', 
in anotlier. When nut thus ezeicised, even the strongest 
understandings find it difficult to believe that things which 
have a common name, have not in some respect or othei a 
common nature , and often expend much labour very unpro- 
iitably (as was fiequentlj done by the two philosophers just 
mentioned ) in \ am attempts to discover in what this common 
natme consists Bat, the habit once formed, intellects much 
infeiior are capable of de^^cting even ambiguities which aie 
common to many languages and it is sui prising that the one 
now under consideration, though it exists in the modern lan- 
guages as well as m the ancient, should have been oveilooked 
by almost all authors. The quantity of futile spec'B.lation 
which had heen caused by a misapprehension of the natme 
ol the copula, was hinted at by -Hobbes, but Mr. James Mill' 
was, I believe, the fiistsvho distinctly cliaracteiized the am- 
bigmty, and pointed out how many errois in the receiied 
svstems of philosophy it has had to answei for. It has indeed 
misled the moderns scarcely less than the ancients, though 
their mistakes, because our undei standings are not yet so 
completely emancipated fiom their influence, do not appeal 
equally iriational. 

We shall now briefly leview the pimcipal distinctions 
which exist among propositions, and the technical terms moit 
commonly m use to expiess those distinctions. 

§ 2, A proposition being a portion of discourse in which 
something is affirmed or denied ot something, the first di’ i- 
sion of propositions is into affirmative and negative. An 
affirmative proposition is that in which the predicate is 
affi/rmed of the subject; as, Csesai is dead. A negative pro- 
position is that in which the piedicate is denied of the sub- 
ject ; a-i, Caesar is not dead. The copula, m this last specie® 
of proposition, consists of the woids is not, which are the sign 
of negation ; is being the sign of affiimation. 

Some logicians, among whom may be mentioned Hobbes. 


* Analyhii of iJw Human Mvn.d, i 126 et seq 
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sidte -.bib difttiiaction diffeieatl} , thej recognise only one foinj 
of copula, 'i5, aad attach the negative bign to tbo predhatc, 
Ccfisar IS dead,*’ and “Cassaris not dead,” accoiduig to thet.c 
waters, are propositions agreeing not in tho subject and pte- 
dicale, but in the subject only. They do not cousitlcr ‘‘ dead, ’ 
but not dead,” to be the predicate of the second piopoa- 
tion, and they accordingly define a negative pioposition to be 
one m which the prcdicare i$ a negative name The point, 
though not of much piacticaj moifiput, deserves notice as an 
esample (not nnfieqnent in logic) wlieic by imvnis of cn 
appaient^ simplification, but which is meiely veibal, maWeis 
■aie made moie eoinplex than before. The notion ol the-e 
ftiiteiS was, that they could get jid of the distinction between 
affiimiug and deayiiig:, by heating oveiy case of denying as 
the affirming of a negative aame. But what is meant bj a 
negativu name’ A name ex.prftg''ive of tlio <chience of an 
•atttibute. So that when we affirm a negative name, wbat we 
arc leally predicating is absence and not jiceseuct ; wo me 
dsaerting not that anything i;, but that sometfmig is not ; to 
express which opeiauon no word seems so proyici as t!ie wiml 
denying. The fundamental dibtiuetion is bdwecui ti fact ami 
the nun-esistencp of that fact ; betwei n seeing somntldug aiid 
not seeing it, between Caisai's being dead and hin not iiemg 
dead; and if this were a meielv veibai distiuctiou the "Ciii - 

i, / C 

lahaation which bungs both within t)ic same form of asscitio’i 
would be a leal simplification- the distanetsior:, however, being 
leal, and ni the ficts, it is the generalization confonndiiig tlie 
distinction that is meiely verbal; and tends to obscuie the 
subject, by treating the difference between two kuids of tiutlis 
as A ir were only a diffeience between too kiuds of words 
To pat things togethei, and to put them cr koep them 
asunder, will lemam different operations, whatmei tucks wo 
may play with luiigauge. 

A reiBdik of a similar nature may be applied to most uf 
those distinctions among propositions which me said to have 
reference to their rtutdahiy , as, difibienee of tenoO or time -, 
rhe sun dul nse^ the sun is nsing, the sun mil use, Thew 
differences, like that between affiimauon and negation, might 
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be glossed over by consideimg tbe mcidenfc of time as a mere 
modificatJOB. of the predicate: thus, The sun is an object 
having risen. The sun is> an object oioiij rising. The sun is 
an object to j ise Jiei eafter. But the Bimplifiedtion would be 
merely verbal. Past, present, and future, do not constitute so 
many different kinds of rising , they are designations belong- 
t:ng to the event asseited, to the sun's iisihg to-day. They 
affect, not the predicate, but the applicability of the piedicate 
to the particular subject, , .That, which we affiim. to be past, 
present, or future, is not what the subject signifies, nor what 
the predicate signifies, but specifically and expiessly "yhat the 
predication signifies ; what is expressed only by the proposi- 
tion as such, and not by either or both of the terms. There, 
fore the circumstance of time is properly considered as 
attaching to the copula, which is the sign of predication, and 
not to the piedicate. If the same cannot be said of such 
modifications as these, C<ssar inay be dead; Cossar ib 
dead ; it is pussihle that Cossar is dead , it is only because 
these fall altogether under another head, being pioperly 
asseitions not of anything relating to the fact itself, but oi 
the state of our own mind in regaid to it ; namely, our ab- 
sence of disbelief of it. Thus “Ca5sar may be dead” means 
“ I am not sure that CsBsar is ali\ e.” 

§ 3. The next division of propositions is into Simple and 
Complex; more aptly (by Professor Bam*) teimed Compound 
A simple proposition is that in which one predicate is affirmed 
or denied of one subject A compound piuposition is that m 
which theie is moie than one predicate, or more than one 
subject, or both. 

At hist sight this division has the axr of an absurdity; a 
solemn distinction of things, into one and more than one ; as 
if we weie to divide horses into single horses and teams ot 
liorses. And it is true that what is called a complex (or com- 
pound) proposition la often not a proposition at all, but several 
propositions, held* together by a conjunction. Such, for ex- 
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ample, is this ; C?°sar is dead, and Brutus is alive or even 
this, Csesar is dead, tut Biutus ib alh’e. There aie here two 
distinct assertions , and we might a& well call a street a eom- 
plex house, as these two propositions a complex proposition. 
It IS true that the syneategoremntie words aufl and 1ml have 
a meaning'; but that meaning is so far fiom making the two 
propositions one, ^ that it adds a third proposition to themr 
All particles are abbreviations, and generally ablnevitdionb of 
piopobitions . a kind of shovtband^ whereby something which, 
to be expressed fully, would ha-ve required a pioposition oi 
a senes,- of propositions, is suggested to the mind at once 
Thus the words, Caesar is dead and Bnitiis is aliie, aio 
equivalent to these Csesar is dead; Brutus is alive; it is 
desired that the two preceding piopo-iitions should bethought 
of together If the woids were, Ca?sai is dead, but Buitus i^ 
alive, the sense would be equivalent to the same three pro- 
positious together with a fourth; “between the two pie- 
cediug piopositiona there exists a contrimt’ ’ vik. cutliei bo- 
Tween the t'wo facts themselves, oi between tiie ft clings with 
which it lb desned that they should he regaidt^d. 

In the lUbtances cited the two piopoiitions are Iv®pt visibly 
distinct, each subject having its separate picdicate, and eaeli 
piedicate its separate subject. For brevity, huwevei. aud to 
avoid repetition, the propositi ons art- often blended together ■ 
as in this, “Peter and James preached at JoiVisalem and in 
Craliiee," which contains four pioposilions Peter preached at 
Jerusalem, Petei preached in G-alilee, Jamcb pleached at 
Jerusalem. James preached m G-alilee. 

We have seen that when the two or inoie propositions 
comprised in what is called a complex piopo-ition are s-l^atcd 
absolutely and not under any condition or pioviso, ifc is not 
a proposition at all, but a plurality of propositions ; since 
what it expresses is not a single assertion, but several asser- 
ticns, which, if true when joined, are true also when separated. 
But there is a kmd of proposition which, though it contains 
a plurality of subjects and of predicates, and may he said in 
one sense of the woid to consist of several propositions, con- 
tains but one assertion ; and its truth does not at all imply 
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t lat of ttie simple propositions 'wliich compose it. An 
example of this is, when the simple propositions are con- 
nected by the particle or , as, either A is B or C is D , or by 
the particle -if , as, A is B if Cis D. In the former case, the 
proposition is called disj'iLn.ctive^vn the lattei, cond^twnal tbe 
>ktme hypothetical was originally common to both. As ha& 
been well remaiked by Archbishop What ely 'and otheis, the 
disjunctive foim is resolvable into the condition il; eveij dis- 
junctive proposition bemg-* equivalent to two oi more con- 
ditional ones, ‘‘ Eithei A is B oi C is D,” means, ‘‘ if A is 
not B, C IS D : and if C is not D, A is B All bypoUaetical 
piopositions, therefore, though disjunctive in form, are con- 
ditional in meaning , and the words hypothetical and condi- 
iional may be, as indeed they generally are, used synony- 
mously. Propositions in which the asseition is not dependent 
on d condition, aie said, in the language of logicians, to be 
categoricaL 

An hypothetical proposition is not, like the p)etended 
ccmples propositions which we pieviously eonsideied, a mere 
iggiegation of simple propositions The simple piopositions 
winch form part of the words in which it is couched, foim no 
pait of the dsseition which it conveys. When we say, If the 
Koran comes from G-od, Mahomet is the prophet ot God, we 
do not intend to affiim either that the Koian does come fiom 
God, 01 that Mahomet is really his prophet. Keith ei of these 
simple propositions may be tiue, and yet the tiuth of the 
hypothetical proposition may be indisputable. What is 
asserted is not the truth ot eithei of the piopositions, but the 
infenibility of the one fiom the other. "WTiat, then, is the 
subject, and what the .predicate of the hypothetical proposi- 
tion ^ “ The Koran’’ is not the subject of it, noi is “ Maho- 

met . ” for nothing is affirmed or denied either of the Koran 
01 of Mahomet. The real subject of the predication is the 
entire proposition, “ Mahomet is the prophet of God.” and 
the affirmation is, that this is a legitimate inference from the 
proposition, “ the Koran tomes fiom God.” The subject and 
predicate, therefoie, of an hypothetical pioposition are names 
o± propositions. The subject is some one propoaition. The 
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predicate IS a getiewl relative name applicable to propositions 
of tkis form — an mfeience ti um so aud so.' A fi esh instance 
is here afforded ot the remarh, that particles are abbieviations ^ 
oiace ^"I/A 3s B, C is D,"’ is found to be an abhieviation of 
the toUowing . The proposition Cis D, is a legitimate mtci- 
enee fiom the piopositiou A is B.” 

The distxncrioiijtheiefoie, befciveen hypothetical and cat*?- 
gonoal pioposifcionsj is not so great as it at hist appeals. In 
the condmonal, as irell as la the'ijategoucai torm, one predi- 
cate IS afhimed ot one sub]ect, and no mm e . hat a condition^] 
pvopr>^d:ion is a proposition foneerning a proposition , the 
suhiect of the assertion is itselt an assertion. Nor is this 
a piopeity peculiar to hypothetical piopositicms. There aie 
ottier classes of assertions conceiuing piopositions. Like othci 
things, apiopositiou has attributes which may he piedicatoi 
of it. The .ittnbute piedicated of it in an hypothetical pio- 
position. is that of being an infeieace horn a ccitani othi y 
proposition. But this is only one of many attiihutcs that 
might be predicated. We may say, That the m hole is great, i 
timn its part, is an axiom in inatliematioo : Thai the Holy 
(rhorifc pioceeds tiom rhe Father alone- is a tenet ot the (Jittk 
Chiuch The doctune of the divine light ot kings was ic- 
aounced by Pailiamenc at the Kevoliitioii: The jnl'aHibihtv 
of the Pope has no coimtenance from Seiiptiire. In all fliese 
cases the subject of the piedication is an entiip piopositiou 
That which these different piedic&tes are affiinied of, is ht/} 
‘proposition, ‘*1110 whole is greater than its pait ike 'pTopn- 
Svtion, “the Holy G-host piocceds from tiit Fitlier alone, ’ 
ike propobiUod, “kings have a dmne light ike p'wpns, 
tbon. “the Pope is infallible ” 

Seeing, then, that there is much less ditfpience brtivcon 
hypotheticai piopositions and any others, than one might be 
led to imagine from then foim, ne should be at a lo»h to 
account for the conspicuous position which they have been 
^elected to hil in tieatises on logic, if we did not rerrmiuhor 
tliat what they piedicate of a proposition; namely, its benig 
an intlience from something else, ib piemsely that uue id 
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attributes with whieh most of all a logician is con- 
cerned. 

§ 4. The next of the common divisions of Propositions is 
into Universal, Paiticular, Indefinite, and Singular : a distinc- 
tion founded on the degree of generality in which the name, 
which. IS the subject of the proposition, is t?) be understood. 
The following are examples • 

All m&n are mortal — , Universal 
Some me-n are mortal — Particular. 

Man IS moital — Indefinite, , 

JvMus Ccesar is mortal — Singular. 

The proposition is Singular, when the subject is an indi- 
vidual name. The individual name needs n ot be a proper name. 
“ The Founder of Christianity was crueiSed.’" is as much a 
singular proposition as “ Chiist was crucified.” 

When the name which is the subject of the pioposition is 
a general name, we may intend to affirm or deny the predicate, 
either of all the things that the subject denotes, or only of 
some. When the predicate is affirmed ox denied of all and 
each of the things denoted by the subject, the piopositioa is 
universal ; when of some undefined portion of them only, it is 
particular Thus, All men are mortal ; Every man is mortal : 
are universal propositions. No man is immoital, is also an 
universal proposition, since the predicate, immortal, is denied 
of each and every individual denoted by the term man , the 
negative proposition being exactly equivalent to the following, 
Every man is uot-immoital. But “some men are wise,” 
“ some men are not wise,” are particular propositions ; the 
predicate wise being in the one case affirmed and m the other 
denied not of each and every individual denoted by the term 
man, but only of each and every one of some portion of those 
individuals, without specifying what portion , for if tins were 
specified, the proposition would he changed either into a sin- 
gular proposition, or mto an universal proposition with a dif- 
iei ent subject ; as,, for instance, all 'properly instructed men 
are wise,” There are other forms of particular propositions ; 
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aa, MosTmers are imperfeetlj educated . ” ii beiijg imJBatejia.1 
how lareie a, portion ot the sabiect the predicate u asserred I't, 
at loiifif as it I'i left unceitarn hovf that portion to be diatia- 
i^uislied froTO the rest ^ 

When the form of expresbion does not oleafly show 
whether the geneial nainewhuh la the subject ot'ihopioposi- 
tion IS meant tc? stand fin all the zndn idnals denoted bj' it, cv 
only for some of them, the pioposition i?, bv bomu logicians,, 
called indefinite *, hot this^ as Archbishop Whdtelv observe,,, 
is a solecism, of the same nature as, that committed by some 
giamm^irians when in their hbt of gendeis thoyenunK latetho 
d-.mbfful gender. The speaker mu'-t mean to asseifc the prO' 
pusiuon either as an universal or a', a paitienlar proposition, 
though he has failed to declare wluch ; aucl it olten Jwppeib 
toar though the words do not show which of the tivo he 
iBteuds. the context, oi the custom of speech, supplies the 
deficiency. Thus, when it is affirmed that *' Man mortal.*' 
nobody doubts that the asseition is intended of all liuman 
beings ; and the ivoid indicative oi univeis.dity is commoni/ 
omitted, only Veause the meaning la midcnt ivitlioui, it. In 
the proposition, “Wine is good ” it ib undeibtood with equal 
leadiness, liiougL foi somewhat diffwent loahons. tliafc tiio 
assertion is not intended to be but pfutuuhu.t 

As IS obseived by Piofessor Bam,j the chief example-, 


* InnWiad of Universal snA P.irticol.ir n,s .ipnln rl hi propo-i'tiivjij, PKjf< -.sm 
Ba,in pioBo-r'- {Loyu', 1 TotU a,iia hartini , it . -hi writ" tt, fy/nn'i 

pAir of teim.'- tor thc'r uiJuctivo niOAUisig ton oo.iUiH tuMri.tu ,t 
ptoj-ositjon uid tlie partienlarn or .'wJ iid'wlb tli.u (iomi V iijiii " This 
(-hiinge in nome-uoUture wjTilil bo UfcuJod wit’, l!ii to,-tlji.r iilv.aitf.gt', (L '{ 
.Singnlaj- pronoMtuns -wticl' in tho tullow ill- s,im(‘ ivk's' 

Unu ei sal, TFoaiil aciachidol along -fiuh thoni m utt, d.'bs oi q\ tl 

pi&buiuons It IS not the iMibjojl s doiiotma; nuuv nlimgt' or I'OJ) j’le, (’ ,'t 
isof uiportinrc. inr&isomDg. It is tht thu j.s-,.'iuun, is mailii of iio v!.o!e 

01 a virt onlj of what tbo S'liyetfc iloiioies The words Tjji]vor*s,il iinil Pi^r- 
tiCttldT, howeVfr aie so famibir w-id so wot unde: stooil in loth thu 
mentioned hr Mr iJon, thaltbo doaWo Jiiediiinj- uyu.snot pioJuL'e attf ni ib nl 
I 'cottrenieiupe 

t It may howoTei he eontnlorecl as cqniralont to va inn rers >1 pr ijmsEi ior 
W ith a dsfteimt predicate, voz "AH wiEe is good tfwd wms.,’' or “ « good m 
resgeot of the qualities wbi, h con^i-ituta it wsiii; ’ 

f LyK 1 82 
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ot Indefimte propositions occui ■ wita nomes uf material, 
winch, are the subjects sometimes of umveisal, and at other 
times of paiticuldi piedication. ‘ Food is chemically consti- 
tuted by carbon, ’oxygen, &e.,’ is a proposition of universal 
quantity , the meaning is all food — all kinds of food Food 
IS necessary to animal life’ is a case of particular quantity , 
the meaning is some sort of food, not necessaiily all soit-, 
‘Metal is requisite in ordei to strength ’ does not mean all 
Lindt, of metal. ‘ G-oId wilj. make a way,’ means a portion, of 
gold” 

V/hen a general name stands for each and every individual 
which it IS a name of, or in other words, which it denotes, it 
13 said by logicians to be dtstnbuied, or taken distiibutlvely. 
Thus, in the proposition, All men are moital, the subject, Mau, 
IS distiibuted, because mortality it. affirmed of each and every 
man. The predicate, Mortal, is not distributed, because the 
only moitals who are spoken of m the proposition are those 
who happen to be men ; while the word may, for aught that 
appears, and m fact does, comprehend within it an indefinite 
number of obj'eets besides men. In the pioposition, Some 
men are mortal, both the predicate and the subject aie undis- 
tiibuted. In the following, JSTo men have wings, both the 
predicate and the subject aie distiibuted Xot only is the 
attiibute of having wings denied of the entire class Man, but 
that class is severed and cast out from the whole of the class 
Vt inged, and not merely from some part of that class. 

This phraseology, which is of great service in stating and 
demonstrating the rules of the syllogism, enables us to express 
very concisely the definitions of an univeisal and a particular 
proposition. An umversal proposition is that of which the 
subject is distributed ; a paitmular piopo&ition is that of which 
the subject is nudistiibuted. 

There are many more distinctions among propositions than 
those we have heie stated, some of them of considerable im- 
portance. But, for explaining and illustiating these, moie 
suitable opportuijities will occur in the sequel 
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OF>THE IMPOKT OF PROPOSITION?. 

^ 1 An inquiry into t^ie na^.ure of propositions must 
ha^’e one of two objects • to analyse the state of raind oalled 
Belief, or to analyse wbat is believed. All lanjjua^e recog- 
nises a difference between a doctrine oi opinion, and the fact 
of entertaining the opinion , between assent, and what is 
assented to. 

Logic, according to the conception here formed ot it. has 
no concern with, thcnatuie of the act of judging oi believing ; 
the consideiation of that act, as a phenomenon of the mmd, 
belongs to another science Philoaopln is however, fiom 
Descartes downwaids, and especially from the eia nf Leibnitz 
and Locke, have by no means observed this distinclaon ; and 
would have treated with great disrespect any attempt to nnaly se 
the impoit of Propositions, unless founded on an analysis 
of the act of Judgment A proposition, they would li.ive 
said, is but the expression in words of a Judgment. The 
thing expressed, not the mere verbal expression, is tlie im- 
portant matter. Vhen the mind assents to a pioposition, 
It judges. Let us find out what the mmd does when it 
judges, and we shall know what propositions menn, and not 
otherwise 

Conformably to these views, almost all tlie wiitcrs on 
Logic m the last two centuries, whether English, Grerman, or 
French, have made their theory of Propositions, from one end 
to the other, a theory of Judgments. They consideied a 
Proposition, or a Judgment, for they used the two woi dt. indis- 
criminately, to consist m affiiming or denying one idea of 
another. To judge, was to put two ideas together, or io bung 
one idea under another, or to compaie two ideas, or to 
perceive the agreement or disagreement between two ideas • 
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aad the whole doctiine oi Piopositions, together with the 
theory of Eeasomng. (always necessaiily founded on the theoi) 
of Piopositions.) was stated as if Ideas, or Conceptions, oi 
wbatevei other teim the writer pieferred as a name foi mental 
lepiesentations geneially, constituted essentially the subject 
mattei and substance of those opera! ions. 

It IS, of conise, true, that lu any case of judgment, as for 
instance when we judge that gold is jellow, a piocess takes 
place m ourmiuds, of whiel^some one or othei of the^e theories 
IS a paitially eoireet account, ^y’e must have the idea of gold 
and the idea of yellow, and these two ideas must be bi ought 
togethei in our mind. But in the first place, it is e\ ident that 
this is only a pait of what takes place ; foi we may pi?t two 
ideas together without any act of belief . as when we merely 
imagine something, such as a golden mountain ; or when we 
actaaliy disbelieve: for in order eten to disbelieve that 
Mahomet was an apostle of God, we must put the idea of 
hlahomet and that of an apostle of God together To def.eimme 
what it is that happens in the case of assent or dissent besides 
putting two ideas togethei, is one of the most intiicate of 
metaphysical problems. But whatever the solution may be, 
we may venture to as'.'eit that it can ha've nothing whatever 
to do with the impoit of propositions . for this leason, that 
piopositions (except sometimes when the mmd itself is the 
‘-ubject treated of; are not assertions lespecting oui ideas of 
thiiigB, but asseitions respecting the things themselves. In 
oidei to believe that gold is yellow, I must, indeed, have the 
idea ofgold, and the idea ofyellow, and something havingie- 
fereiiee to those ideas must take place in my mind ; but my 
belief has nut refeience to the ideas, it has lefeience to the 
things. What I believe, is a fact relating to the outward 
thing, gold, and to the impression made by that outward thing 
upon the human organs ; nut a fact relating to my conception 
of gold, which would be a fact in my mental history, not a 
fact of external natiiie. It is tine, that m order to believe 
this fact in exter4al nature, another fact must take place m 
my mmd, a process must be performed upon my ideas ; but 
so it must in everything else that I do. I cannot dig the 

TOt, I. H 
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ground ttuless I have the idea of the ground, and of a spadej 
aud of all the other thiugs 1 am operating upon, and iinie>s J 
put those ideas togethei.* But it wouht he a very udiculois- 
description ot digging the gtound to say that it putting 
one idea into another. Itiggiug is an opeiatnui which it, 
perfoimc'd upon the things themselves, though it cannot he 
peitormed unle'^sl haie in my minj the ideas of tliem. Anr) 
111 like mannei, belieMng is an net >vhich has for its subjeci. 
the facts ‘beinselves, though a Pievious mental conctiftioH 
of the facts is an indiopcngaWe conditmu. When I .-ay that 
me causes heat, do I mou.!! that my idea of tijc causes my 
idea of heat ? No ' I mean that the natiiial pheiiomcnrui, 
hie, 'bdi'ihea the natural phenomenon, Jieat. When i inoaia 
to assert anything respecting the ideas, I give them tjieir 
piopcr uame, I call them ideas; a‘j wlien I 'J.iy, that a child's 
idea of a Ivittle is unlike ilio leahcy, or that the idc'iN enter- 
taiaeJ of the Deity have a gi eat effect on the cliaiooieus ot 
mankind. 

The uotioa that what is of pinnary imjimt.nu't to tFie 
logician in a pioposition. is the iclatiow between the two ui.'irn 
Oonesponding to the subiccfe and pjeiluate. (inst’ead of the 
relation between tlie two y/muowua wliicli the) rcajicet ively 
eipies^.) ''Oems to me one of the most fatal ciioii ovej inho- 
dueed mio toe philo^-opliy of Logic uad the piimijuil 
■why the theory of the science has made such incioiisidvi dde 
progress during the last two ceutrims. The Ireauscs nii J ogic, 
and oa the branches of Mental PhJosophy coiinrcU'd wah 
Logic, vthichbave Iiaea produced since the inliU'.iou ot tlu^ 
caidinal erroi, though sometimts wntteii by men of oMiaor- 
dmaiy ahiiities and astainmonts, almost always tanJb imply ii 
theoiy tliafc the mv estigation of ti ufcli conkf^ts ui contemjilal mg 


* Dr tVlifseH {}'hilov>i>lu/ nl 2>'!cv)<.o,/, p 2i2) (rjt, ib.s u,if j.tciit 

and isk‘‘, "Arc wi. to sjy tli ii a Wo aaittot diiij die esup'- ho tan a t 

jdpa ot tlie ground ainl of tliL '.now* luid paw^ with wliwii ]j' dij,^ it’ ’’ I >h 
not Iciuw -whsa pafe'-o'i ui i moicd laniii, not wlut imunnt of m, >.t d huu. 

SICD Dliiy OT iLlfciy UOt tlCLOfWpdTijr Jn^ Iji-itiiK’! (’*0 i.UtIOn*b j?iij ft Jj 

d es Hot Tisa a spide by lustiiict lad he .m iraly Cduld n, i, u-o it aakss 
Jiad ksowleuge oi a 'pade, and of tlio ..artn ,1 mca ao uats ji upon 
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and Ijandling- oiii ideas, or conceptions of things, instead of 
+he things themselves . a docti me tantamount to the asseition, 
that the only mode of acqitmng knowledge of nature to 
study it at second hand, as lepiesented m our own miufh. 
Meanwhile, inqniues into eveiy kind of natural phenomcui 
■ft ere incessantly estahhshmg great and fiuiiful truths on 
impoitant subject^, by processes upon which these news ot 
the nature of .Tudgment and Reason mg threw no light, and in 
which they afforded no as^jstanc^e whatevei No wonder that 
those who knew by practical espeiience how truths aie 
aiiived at, should deem a science futile, winch consisted chieily 
of such speculations. What has been done for the advance- 
ment of Logic since these doctrines came into vogite, h.u^ 
been done not by piofessed logicians, but by discoverers m 
the other seieace*! ; m whose methods of investigation many 
principles of logic, not pieviously thought of, have suc- 
cessively come forth into light, but who have geneially com- 
mitted the enor of mpposmg that nothing whatei er was know u 
of the art of philosophizing hy the old logicinns, because 
then modem interpreter have wiitten to so Lttle pnipove 
lespecting it. 

We have to inquire, then, on the present occasimi, not into 
Judgment, but judgments ; not into the ac-t of believing, but 
into the thing believed. What is the immediate object of 
belief in a Pioposition ’ What is the matter of tact siginhed 
by it ? What is it to which, when I asseit the proposition, f 
give my assent, and call upon othois to give then s ? Whar is 
that which is espiessed hy the form of discourse called a Pio- 
position, and the confoimity of which to fact constitutes the 
truth of the pioposition ^ 

§ 2 One of the clcaiest and most consecutiie thinkeis 
whom this comitiy oi the woilcl has produced. I mean Hobbes, 
has given the following answei to this question. In e\ei.y 
pioposition (says he) what 11 signihed is, the belief of tho 
speaker that the predicate is a name of the same thing of whuh 
the subject is a name : and if it really is so, the pioposition is 
true. Thus the proposition, All men are living bemgs (he 
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'vtouldsay'j ih t;rue,ljeeaaae hoi ncj being lo n Tinnuu oi ev( ijtliitig 
)f whicti 'inan ib a name. Ail mtn are b 1 ^ Ingli, js not 
tine, Leeauae sit jei t high ib not a name of cvwy tiim:) ( fchungn 
it IS of some tliings) of ftliicli ntun i'* a nanu . 

AVhat IS stated m this tteovy the dofnutmn of a bue 
pioposition, lanst be allo’ifed to be a propctty wljieh all Ljiie 
]>ropObrtiuu< pobpips. The subject ami piadnaie IjOing' 
oftbemnamea of things, if tliey weie uaui' b of ((uite djfioicm 
thingatbe one name couM not, coiJsisrentte ',mLU iib Mgmfica-- 
eatren^ be predic.Aed of the other. It it }>e i sue that soiut snen 
me coppei-ooIonieiJ, itranstbe tiac — and the pi'ssfstwition sWs 
zeeliy as«eit — that among thoindniduaK denoted by ihenaine 
man,'-there aie some whoaie aho sunong thoM‘ iJiuiotoKl b\ die 
lumc ouppei-coluLiied, If it i't. true tlsat cdl <j\'eu runnnafcc, it 
must iso tiue that ail the ludtvidiuils iloiuddi by dis' uaino o\ 
;ue also aroon;r those denoted by tite name Jummafiug ; and 
whofci%er asseits that all oxen inu'iuab-, usnlo diiediy dots 
usoGi't iivatthis leluion hubsiste botv'.eou tlio two luum^hi 

The abscrcion, thereteie, wjjc!', itcmdirig fsi Hoisbs, )■< 
the only one made la anv piopusKien, leaby ih ni'ish m < toit 
proposition - ainl lus .uiaiysib has consespi mly one ui ibe if'~ 
.piiPi-'es tor being thetiae one We maj go a hhgt faitiitu . it 
IS the only anaisbis than is iigoionste tuic uf ail pioposUioas 
without exception. What he gui's as the memung yt jjixspo- 
sitioiis, is pait of ihe meaning oi all piopopiiioPst, ami die 
whole meamng- of some. Xlup howet oi , onI;y show., wind asi 
oxtiemuiy mmute fiaginent of intaning it is gudo pobMlh to 
in Jude Within the logical formula of a piopusdirai. It d(/(w 
not show lhat oo piupobition tuoaua inoie. Ty wuitani us in 
putting togethei two woiclt. with a sopula bet wren them, it: is 
leaily enough that the thing ox things th ixilyd by one ot tlir 
names should be capablo^ without \iolatiuu of usagr, of 5 k mg 
called hy the othei name also. Xf, then, this bo .di the mrau- 
mg Tieoessaiiiy imphed in the fonn of diecoiuse ('.died a Pio- 
poKiiiou, why do I object to it as the scientihe ile+indion of 
what & proposition me ms ? Because, though the mtio collo- 
cation wh^ch makes the pioposition a piopdsition, conveys no 
moie than this scanty amoimt of meaning, that same rollo- 
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cation eombined witli otlier ciiciimstances, that / or in combine J 
'tvith otlier niatteu does coutcj more, and the pioposit-inn in 
those other cjicmo stances does asseit moiej than meiely that 
elation hetwcen the two names 

The only pi opositioiis ofwhicliHobhes’ principle is a suffi- 
cient account, aie that limited and unimpoitant class in v hich 
botli the piedicate and the subject are piopei names. Foij a^- 
has .ilieady been remaited, piopei names have stiictly net 
meaning; they aie mere for indnidual objects and 

when a proper name is piedicated of anothei piopei name, ill 
the signification conveyed is, that both the names a>e marhs 
for the same object. But this is precisely what Hobbes pro- 
duces as a theory of predication in geneial His cloctime is 
a full esplanition of such predications as these : Hjde was 
Glaiendon, oi. Tully is Ciceio. It exhausts the meaning of 
those piopositions But it is a sadly inadequate theory of 
any otheis That it should evei have been thought of as such, 
can be accounted foi only by tbe tact, that Hobbes, in common 
V ith the othex Nominalists, bestowed little oi no attentic'i 
upon the coanotaiioa of words: and scuigbt for their meamng 
exclusively in what they denote as if all names had been 
(what none but pioper names leally aie') maiks put upon iiidi- 
Mdnals , and as if there were no difieience between a piopei 
and a geneial name, except that the fust denotes onlj one 
indiiidual, and the last a greater nnmhei. 

It has been seen, however, that the meaning of all names, 
except piopei names and that poition of the class of abstract 
names vhich aie not connotative, resides in the connotation. 
When, therefoie, we aie analysing the meaning oi any pio~ 
position in which the predicate and the subject, or either 
of them, are connotative names, it is to the connotation of 
those teims that we must exclusively look, and not to what 
they denote, oi in the language of Hobhes (language so far 
coriect) are names of. 

In aaseiting that the truth of a proposition depends on the 
conformity oi import between its teims, as, for instance, that 
the proposition, Socrates is wise, is a true proposition, because 
Sociates and wise are names applicable to, or, as he expi esses 
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it. namfcs of, llie bame peipon, it is verj lemaikalile tli.it 
powsitul a tliirikei bliould not havo asked liiiosolf tlie (juos- 
tion, But bow came they to bo mimes of the same peison ''' 
Suiely not becaiice =uch was the iiileutmii uf tho>e who lu- 
\witad the words When mankind, fucod the ineaninj; of tbc' 
Word wise, they' were not thinking of 8000111'"', noi. nhen his 
parents gme inmthe name of Socuites, were tliey thinking of" 
wisdom. The names htqjpPM to fit the b.irne poison bot,une 
of a ceitain /emk which fact was'' not known, nor m firing, 
when the names weie invented If ne want to know what 
t]je fact IS, we shall find the clue to it in the ton uoLaiivii. of 
the names 

ti 5 

A bnd or a stone, a man, or a wise man, means simpLy. au 
object haling such and such abtiibiiles. Tlu' ical meaning of 
the word man, I'l those attiifiutes, and not Smith. Biowti, and 
the lemamJei of the individuals The woid 'niort/d, m lilo 
manner eonuoius a certain attiibuto 01 attnbuti’s , and when 
we say. All men are mortal, the meaning of tlie pioposii ion i^, 
that all beings which possess the one set of attributes, posse 
also the other. If, in om espeinncc, fhc affiibutcs connoted 
l/V miin ai-e alwa'vs accompanied bytheatfuliutc connoted 5w 
laovzal. It will follow as a consequem. c=', that tlic ehiMs vi Un wil! 
f '6 wholly included m the ola-'S moi iai , and that inovhd will he 
a name of all things of whicfi 'ninn is a name fiut wliv^ 
Thote objects aie brought under the name, b} posse, ■'hing tlu' 
attributes connoted by it . but then possession of thoattiilmUs 
is the real condition on which the tinih of the juopositimi 
depends; not then being called by the tmine. CNnuioi ,da\ e 
names do not precede, but follow, the atfubiites wliit li thev 
I onnote. If one athibute happens to be always found in rou"- 
jiinction with anothei attiihute, the concieto names whicli 
answer to those attnbuteb will of com sc Ijc predic.iblc of the 
same subjects, and may be said, in Hobfies’ language, ( in ffie 
piopriety of which on this occasion I fidlj concur,) to he two 
names foi the same things. But the possibility of a concui- 
lent application of the two names, is a mcac consecjuence of 
the conjunction between the two attiibutes. and was, m most 
cases, nevei thought of when the names were intioduced and 
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then sjgnificatirm fixed. That the diamond is comhustible, 
was a proposition certainly not dreamt of when the words 
Diamond and Combustible first received thou meaning , and 
could not have been discovered hy tiie most ingenious and 
ipfined analysis of the signification of those words It was 
found out h}" a v ery different process, namely, by exerting the 
senses, and learning from them, that the attribute of com- 
bustibility existed m the diamonds upon which the expeii- 
ment was tried the number oi rfihaiacter of the experiments 
being such, that what vas tiue of those individuals might be 
concluded to he true of all substances “ called by the name," 
that IS, of all substances possessing the attributes which tlie 
name connotes The assertion, therefore, when analysed, is, 
that wheievei we find certain attributes, there will be found 
a certain other attiibute which la not a question of the signi- 
fication of names, hut of laws of nature , the order existing 
among phenomena. 

§ 3. Although Hobbes' theoiv of Predication has noi, in 
the teims in which be stated it, met with a leiy favourable 
inception irom sub«equent thiiikeis, a theory virtually iden- 
tical with it. and not by any means so perspicuously expressed, 
may almost he said to have taken the rank of an established 
opinion. The most geneially receix'ed notion of Predication 
decidedly is that it consists in rcfeiiing something to a das'!, 
'i.e, either placing an individual under a class, or placing 
one class under another class. Thus, the proposition, Man is 
mortal, asserts, according to this view of it, that the class 
man is included in the class mortal, Plato is a phdosopher," 
asserts that the individual Plato is one of those who compose 
the class pliilosopher. If the proposition is negative, then 
instead of placing something in a class, it is said to exclude 
something from a class Tlius, if the following be the pio- 
pesition, The elephant is not carnivorous , what is asserted 
(according to this theory) is, that the elephant is exuluded 
fiom the class ^axnivoioiis, or is not numbered among the 
things comprising that class. There is no real difference, 
except in language, between this theory of Piedication and 
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tlie ILeoiT of Hobbe*^ Foi a class is absolntely xiolhiii^ but 
ail inJefisite Euinbex of ladividudls clpEnfed by a 
namo. Tke narae given to tbem in cruninon, b what mabot, 
tliem. a clas^:. To lefer anjfhijig to a cLii-s, thcreiore, j5 to 
look upon it as one of the thing' which me to (jo e tilt li by 
that oommon name. To ej^ciude it fiorn a class, is to sjy tiiat 
the common name is not applicable to it. 

How widely these vievre of picuicritnm b:nc pioiujled i <5 
evnieut fioiu this, that thejaaie the basis ot fho cc'hhiaied 
duluvt,dc oWnd ct 'mlIIo. 'When the svllngbm is vrolvoii, 
by all who ti eat of it, into an infeience that -wluit y tiup of a 
class IS tme of all thiiii;> wliatevei that belong to ttie class; 
and when tins .d laid down by almost all pi oh s.,cd logmans 
as the ultimate piinciplo to niiich all n*, (Mining owis ps 
Tdlidity ; it i'- cleai that in the gcceial ertiin.d.hiu of luyi- 
ciaus, the piojiositKins of winch leahoiungs are ri 

can he the expxes&ion ot nothing but Ihe pioco«' oJ dnuUng 
things into cla-'ses^ ?iid refeiringcveiYthing to its jinpet cilass. 

This theory appeals to me a signal exainplc ot a iognal 
ertor veiy often committed m logic, tiint of vcTepo}!’}rp<)rspoi\ 
or esplaimng a thing by something nliich piesupposcjs if. 
When I &ay that snow ia wlat<y I may and onglit to he fhmk- 
mg of snow as a ck®'!, because I am. asscitiug a prufiOMtion 
as tnie of all scow : bat 1 am ceiUunly not tliinknig ot white 
olijects as a class ; J am thiukiag of no white olijuit nli itcici 
eseept snow, but only of tliar, and of the sviisatmu ot wlnte 
which it give® me. Wlien indoed, I have }mlgt.(l, oi asr-t-nfcod 
to the propositions, than snow' is white, and llmt 'Cs'cral of hoi 
things aie also white, I giaunally begin to think of while 
objects as a class, including .mow and Uioao ot.boi tim^gs But 
this IS a conception which followed, cot pieceded. tiio. e ]U(lg- 
meuts, and theicfore cannot be given as an explcn.dion ot 
them. Instead of explaining the effect by the (aiihO, this 
doctrine explains the cause by the eifect, and i«, I coiiconc, 

founded on a latent nuseonception of the Datuic ot elasiih- 
cation. 

There js a sort of language veiy generally prevaleDt in these 
discussions, which seems to suppose that classihcation is an 
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arrangement aad grouping of definite and known indi’iidaid' 
that wlien names weie imposed, mankiud took into consideia- 
tion ail the ladindual objects in the uniteise. distributed 
them into paiceb or lists, and gave to the objects of each li't 
a common name, reivating this operation rcrtcs guotie^ until 
they had inven+ed all the general names of which lanauage 
consists ; Yrhich. having been once done, if a question bubsf- 
quently arises wLfeUier a certain general name can be tiiiU 
piedicated of a certain pm-ticuldi' object, we have only (as it 
weie) to read the loll of the object's upon which that name 
was CD'nfened, and see 'whether tire object about which tite 
question aijses is to be found among them. The fromeis of 
language (it would seem ui he bupposed) have pmdetemindd 
all the objects that aie to compose each clasa, and wo ha’.e 
only to refer to the record of an antecedent deoisioc. 

So absurd a doctime will bo owned by nobodv when thus 
nakedly stated ; hut if the commonly leceived e'splanationh of 
classitication and naming do not impiv this theory, it letpiiie^ 
to be shfiwn how they admit of being leooncded with aiij othei. 

G'eneral names are not maiks put. upon definite objects 
clas«fc,' aie not made hydiawina a line irmnd a given number 
of a''siguahle indmriuuls. The objects which compose any 
given class aie perpetually fluctuating. We may frame n 
class without knowiag the individuals, oi even any of th' 
individuals, of which it may be composed , we may do so 
while believing that no such individuals e'^ist. If by 

of a general name are to be understood the things 
which It IS the name ot, no general name, except bj accident, 
has a fixed meamng at all, o- ever long retaint, the same mean~ 
rag. The only mode in «hich am geaeral name has adofanite 
meampg. is by being a name of an. indefinite vai lety of thiags : 
namely, of aJI things, known or unknowm, past, present, or 
future, which possess certain definite attributes. Wfien, by 
stndnng not the meamng of woids, but the phenomena ot 
natuie, we discover that these attributes are possessed fay som^ 
object not pievioqsly known to possess them (as when ehemi=t-^ 
found tb.it the diamond was combustible), 'we inclade thi^ 
new object m the clasa ; but it did not already belong to the 
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class We place the inrlividiial in the class because the pro- 
pfjsition IS true ; the pioposition is not tiue because the object 
la placed in the class,* 

It will appear hereafter, in treating of reasoning, hmv 
much the theory of that intellectual piocess has boon vitiated 
by the lofliience of these enonuons notions, and by the habit 
which they exemplify of assimiliting all the ojjciations ol the- 
human unclei standing which hare truth for tluni object, to 
processes of meie classihcation and naming. Untoitunaiely, 
the minds which have been entangled in thi^ net aie precisely 
those which have escaped the other cardinal erior commented 
upon in the beginning of the present cbaptci. Since-* the 
1 evolution which dislodged Aiistotle tiora the schools, logi- 
cians may almost be divided into those who lui\e looked upon 
reasoning as essentially an atfair of Ideas, and those who have 
looked upon it as essentially an atfair of jS’umes. 

Although, however, Hobbes tbeoiy of Ihedicaiion, accoid- 
mg to the well-known lemaik of Leibnitz, and the avowal of 
Hobbes himrelfjt lenders tiuth and falsify completidy arbi- 
trary, With no standaid, but the will of min. it irmst nob be 
concluded that either Hobbes, or any of the other thittkers 
wiio have in the mam agieid with him, did m fact consulor 


*■ Prijfes‘,or Bun rtraarks, ui qu,ilificitii)ji of the '■tritnmpnt in tlip U'-tt 
(fyornc,! rai), that th« word das', two mpAllinKs , ‘ Iho rliiiJs dfitiTiitr. and 
Hie class indefinite The diss dehniLe is iin oniiiru ritKin of adual mdni- 
dnds, a? the Pters of the Realm, the ooe ms of the Cflijlip, II111 IvUiuva pi uiefs 
Tile elaiie imlefmite is nnemi-mcral ed flueh cUssna in stars, phnii'ts, 
UohUb^nnng roifcs., men, poet*!, siitnitiis . . In 1 his List iiueplatujii ot tin 
word, dpsb name and genual n.mc aic identical Tile class inniio ilcnotrs nn 
iiidehmte mimhoi ul mdinduals, ind connotes the points tif coininnuity m 

likeness ” 

The thooiycmitTot cited in the teit taciUj supposes ill ilissos to he ihfi- 
t i/e I have assumed them to lie indefinite licaiasc fir the pniposis nt 
Ij Jgic, definite el issts as such, are almost useless , though o+ti n si j ’ n c ahU is 
itioaup of abridgeJ o-cpreshion (Vids lutra, hook 111 e'l 11 ) 

t F.nTu hciice a so this tuav be dedneed, tliat tlit lust truths ueri .irhi- 
t, uily made by those that llist of all imposed names upon things, (u ren itnl 
them from the imposition ot others I'm it is line (for t xumph ) tlint, tna// /•> n 
ht<mq mature, butit is tor this ib isnn th.it it, plessed men lo impose both tlieao 
luitnes on tho same tiling ’ — CompvUa on or Lvgu,, ch in sect 8 
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tl e disitinction between truth and error a=! le^s real, or attached. 

impoitance to it, than other people. To suppose that thej 
aid so would aigpe total nnacquaintanee rvith then other ape- 
dilations. But this «hows how little hold tlien doctiine pos- 
sessed over then own minds. No peison, at bottom, even ima- 
iJined that there was nothing moie in tiutli than piopiiety ot 
'fei.pie&sion : than using language in cunfoimity to a previous 
tonventinn When the inquiry wa^ brought down from gene- 
nils to apaiticnlar case, it has always been acknowledged that 
there is a disinaction between veibal and real questiono ; that 
some talbe piopositionb are uttered from ignoraucf^ of the 
meaning of woids, but that in others the source of the erroi is 
a misapprehension of things , that a person who has not the 
UbC of language at all may foim piopositions mentally, and 
that they may be untrue, that is. he may believe as matters of 
fact what are not really so. This last admission cannot be 
made m stiongei teims than it is by Hobbes himself,’^ though 
he will not allow such erroneous belief to be called falsity, but 
only erior. And he has himself laid down, in othci places, 
doctiiues in ivhich the true theory of piedication is by implica- 
tion contained. He distinctly says that geneial names aie 
gi\en to things on account of their attributes, and that ab- 
•^tiact names aie the names of those attril-utes “ Abstiaet it, 
that which in any subject denotes the cause of the concrete 
name. . . And these causes of names aie the same with the 
causes of oui conceptions, namely, some powei of action, oi 
affection, of the thing conceived, which some c.ill the mauiiei 
by which anything works upou our sen=es, but by most men 


* ‘y[en are sntiect to err not onlj in affiimra^ nnJ dtnying', tut ako in 
pcrtt'j'tion and in sTlcut cogitation Tacit oirors or tlio eirors of sense 
and cogitation, are maac by pi>s6ing from one im Agination to the imagination o£ 
another diffeient thing or by feigning that to Le pait or future TThicli rifver 
T 1 C nor ercr shall be , as ■Bhen by soemg the image of the sun m water ite 
imagine the sun itself to be there . or by seeing swtirJs that there has been 
ui sliall be hghting, because it uses to be so tor the most part, or -when from 
promises tvs feign tli^ mind of the promiser to be such and aiich , or, lastly, 
’ll hen from any s gn 'we Taiuly imagine sometl ing to be signified ■which is not 
J'nd errors of this sort are common to all things that hue sense” — Comjputa 
twn or Logic, eii t sect 1 
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■fhf'v aie callcil arc'tle/ih.' ^ It 3f> stjaDge t]fa^ havuirr ytmi 
£0 fai, be should not have gone one s-tep tcUthei , imd ,soeu th.it 
V 7 hat he cnlla the caubeof the coucteto Dame,is iu rCidvty the 
meaning of it, and that when we piedicnie of any .subject a 
name which given h<-ct/Wf an attiibute (oi, a-, iie calls it, 
un amdcnt), oui object in not to aftrrn tlie iiatrie, lah, bj 
means of the name, to affirm the aUubute 

§ 4. let the piodiLote he, a«f,vc have said, a comiobdivn 
reiiu and to take the siinphst cas'e fit'st, bit dm snbjtcr be a 
pjopername -‘The snnmut of tJhimboia'^o iv white^ ' TJm 
woid white connote N <on atfcubato ehicti is' posbonncd by the 
individual objci^t designated >'y the vvoid‘3 “ siiniirid of {,him- 
boinzo;" vvhmh atfciihute oonsid', m the ph^Moal fad, id ifv 
exciting irs human heiugs rlie sen-iitiou winch vve call a sensn- 
tioii of white. It will he admitted Unit, by insbnt’ng Ihe pio- 
pootion, vve vibh tocoramiinicite infoimalion .if Uiat pby''n il 
fact, and aie not thinking of the names, lofepr a,s the tn les- 
saiy means of loaking that coramnnmatton. Tlic nit'aniog <,f 
the pioposition, theiefore, i-, tliat the individiud ihing denoird 
by the subjecr, has the afctubutes comiotod by fJje {ijedKai.n. 

If we now suppose f.ho Nidijoct alho to l>o a coimot alive 
name, the m/‘aiiing expressod by thepiopoia'tjuu has aduiuced 
a step faithoi in eomphcafiOK, Ltfc us fiid. supjiosr l]it pm- 
po«ition to he univeibal^as will as affiiinuf 'Vc All nimi an 
mental.’ In this case, as in tlie Iasi, what iho pjopo^ition 
asspits (oi expresses a hcliof of) is, of course, that Um objiet.- 
deiioted by tlie subject (man) postfesh the allnlntcs connoted 
by the piedicateliaoital) But the cktracton,ti" ot Lius oa.v' 
ih, that the objects are no longei '/ii,dtf’uIi££///y<los3gn.if(’il. TIjca'' 
are pointed out only by some of their atciibutes ibey aie tin 
objects caiffidmon, that is possessing tlip atiiibidaM connoted 
by the name man; and the only thing known of tlicm mav t'c 
ihose atUibutes. indeed. a.s the p' 0 |>Dsition isgenmal. and rlio 
objects dtuioted by tlie subject are thcrdoio indchiiifce in 
ninnbor, most of them are not known indioid^,.iIIy at alL T)ki 
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CLbtertioUj theiefoie.i&noi, as befoie, that the attiiLutes wkie i 
the predicate connotes are possessed hy any given mdiyidual, 
oi by any nrnnhei of individuals pieiiuusly known, a& John, 
Thomas, &c , bat’ that those attiibutes aie po&seased by each 
and eieij individual possessing ceitain other attiibutes ,that 
whateiei has the attributes connoted by the subject, has aho 
dhose connoted by tbe piedicate ; that the Ijattei set of att i- 
Lutes coiLitaiilly acuomjii'ii^/'tbefoimerset. Whatevei hasthe 
attiibutes of man has the attribute of moitality , moitaliLy 
constantly ciccompaiiies the attiibutes < t man. ‘ 

It it be remembeied that eveiy attiibnte is grounJed on 
some fact or plieui'menou, either of outlaid sense or of iiiwaid 
cmiseiousness, and that to possess an attiibute is ai2otbei 
]>Iirase foi being the cause of, oi foiming- part of, the fact oi 
phenomenon upon which the attribute is giounded ; we may 
add one more step to complete the analysis. The proposition 
which aoseit^ that one atuibute always accompanies anotbei 
artiibute, leally asseiis theieby uoothei thing than this, that 
one phenomenon always accompanies anothei pliennmenon, , 
insomuch that where we hnd the iattei, we have a-^saianee of 
the existence oi the toimci Thus, m the piopoaition. All meu 
oie moital, the woid man connotes the attiibutes winch ve 
asciibe to a ceitam kind of livmg creatures, on the gioiindot 
ceitain phenomena which they exhibit, and which aie pattly 


To the priiceiluig otateineal it has, tten objscteJ, that ‘ 'v,c ualiii illy 
ojii'itiaL tlip subject ot a proposition in its e'vten^ion, and the ptrihcate (-tihicli 
theietuie m ly he .in adjective) in its intension, (^uouuotiitiun) and that conse 
quently co-esistecre ot attributea docs not, any moic th m the opposite thcorj 
of ccjudtian ol giijiipe, coiiespoiid with tho liriDg procfS'ie'. nf thought dud 
Imguara” I icknowled^e the ■ istinchon heie diairn v'hioh, indeed, I had 
my'-elf liid down and e'^emphfitd a lew pages hack (p 101 ) But though it le 
tr ie th it wt n itiir dly ‘ couctrue the ^uhitct ot . pioposi tion m its eitenH'on 
this extension, oi in othpi" -noidv, the extt'iit oltbi- class denoted by the name 
is not apprehended oi mdicited directly It as both apprehended and inh 
cated solely thiough the attributes In the ‘ living processes of thought and 
language ” the exteiiiion, thmigh in this case i sally thought of (whish m the 
case of the predicate it is not), is thought of only through the medium of what 
my acute and. comieolt, criuc terms the ‘lutension ’ 

Bor further lilustritions of this subject, see Eia’hi>iaitoit of Sir Wilham- 
Hiimdion's Philoiojslty eh sxii 
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pli}'fcT.LAl pbieiioint.ua, namely the ltnplOt^^io!t■, made ob nor 
sensed by tbeii bodily foim and hlruauie, and parHy mental 
plieQomcna, namely tbe &entient and mcelleof.ual life ivlueli 
tbev bd\e of fcbeii ovm. xl!l lin'd is nndn htoud m litn we ntfei 
tbe woid man, bv any one to whom tbe ineanin^ of the -ttot.l 
ic known. Xow, when we say, JVIan is rooital. we moon tint 
wherever tbeiC varioiife physical and mental phenomena am all 
tuund, there we bave a'lsurance that the other physical and 
mcETal pbenomeuou called death, will not tad t'l ta! e place. 
The proposition docs not afBrm foi the oonnot.ii'ion of 

the wuid nwddl goes no hurher than to the occanvuco ufthe 
phenomenon at teumc time ot ofchei, leaving tht. pmlieuho limo 
undecided. 

^ 5 . We have abfeidy promedod far enough, not only to 
demoii.'jtiafce the eiioi of Huubej>, but to asecubiiii the leul 
impoit ot by far the most numerous class ot j'u'posit.ou'. 
The object of belief m a pioposjtiou, when it nnytluug 

mr>xe than the mtanmg' of wo'ds. is gcneialijp as m the eahLij 
which we have evauuned. eithez the co-eKisLcnci ox the se- 
quence of two phefioruen.1. xUrhe very lomnuoUi me nf, ot uui 
inquny. we loaod tkd every act of belief ixnplKd tno Thu-gs 
vv« bai e now dscei Uiiiod what, lu fho most fxcqic'ut care, rhe-.o 
two thiago are, namely two Phenomena, in other vvouls. two 
states of coDseiousnc'sj and what it is ivlmh the pinposjt'oix 
.iferxas (01 denies^ to subsist between them, uairu Ij either suc- 
cefi.siuu 01 eo-es,isteuce. And this case include j lumunoujhh 
instances which no one, pievious to jeflection, would think of 
lefeinng to ir. Take the following example A giiieioih 
pexaon lb woithy of hoaom. Who woiild expect to ti togjase 
litre a ease of cc-existence between phenomena ? but so it is 
The attribute which causes a pcismi to be tcuued gi net ous, i, 
aserilied to lam on the ground of states ot las rntiid, .md p.u- 
ticnlai's of tu 3 conduct: both aie phenaiubna ■ the fomiCiC luo 
facts of intciaal coiibcioufeuess ; t(m latter, so fai as dibfinct 
fiom the former, are physicnl facts, oi peiecptioub ol the botis-Ob. 
"Woithy of boiiour admits of a similar aaaiy.ua Honour, as 
heie used, meaub a state of approvmgand admnmg ..motion, 
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followed on occasion by corresponding; outw^jid acts. “Worths 
of lionour"’ connotes all tins, togethei with oux appi oval ot the 
act of showing bonoui. All these aie phenomena ; states ot 
internal eonscionsn ess, accompanied or followed hyphysicil 
tacts. When we say, A geneious person is woithy of honoin , 
we affiim co-existence between the two complacated pheno- 
-inena connoted by the two teims iespecti\*ely. We atErm, 
that wherever and whenevei the invraid feelings and outwaid 
facts implied in the woid, genet osity have place, then 
there the existence and manifestation of an inwaid feeling, 
honour, would be followed in our minds by another inwaid 
feeling, approval. 

After the analysis, in a former chapter, of the impfort of 
names, many examples are not needed to illustrate the import 
of piopositious. When theie is any obscurity, or difficiiltv, 
it does not lie in the meaning of the proposition, but m the 
meaning of tlie names wnich compose it , in the extiemely 
complicated connotation of many woids • theimmen'-e multi- 
tude and prolonged senes of tacts which often constitute the 
plienomenon connoted hya name. But where it is seen what 
the phenomenon is, theic is seldom any difficulty in seeing 
that the assertion conveyed by the piopositionis, the co-exist- 
ence of one such phenomenon with another ; oi the succession 
of one such phenomenon to another so that where the one i'. 
found, we may calculate on hnding the other, though peihapt, 
not com ei cel}. 

This, hurt ever, though, the most common, is not the only 
meaning winch propositions aie ever intended to convey In 
the hrst place, sequences and co-exibtences are not only 
a«seited lespecting Phenomena; we make piopositions ahu 
respecting those hidden causes of phenomena, which aie 
named substances and athibutes. A substance, however, 
being to ns nothing but either that which causes, oi tbrtt 
which IS conscious ot, phenomena ; and the same being tine, 
noutahii attributes, no assertion can be made, 

at least with a. meaning, concerning tiiese unknown and 
unknowable entities, except m virtue ot the Phenomena by 
which alone they manifest themselves to our faculties. When 


A 1IE& AivB PaOPOaTTION' 


112 

w fray, SocRitet, was cofcempmaiy wilii tlie Pdopojiiiesidn war, 
the foimdation of tLis ,jsseitiou, as of all ASfceitiont, concern- 
icg siibatdncv^s, la am aosc-rtion concpining tlie plicnormena 
which they ezlwbit, — namelv, lhat the senes of facts by which 
rioei^itf^s niamfeaieii himself to mankind, and the senes of 
mental s+ates which eoBstituhed his sentient exibloine, went 
ou siinultameously with the senes of facts known 1 jy the name 
of the Pelopocnesiaa wai. Still, the pioposition us Commonly 
luidei stood does mot aascifc that alone, it a^icrts that the 
Tiling’ in itself, the ■mumenov Soentes, iv.is eicistnig, and 
doing or espeiiencing those larious tact a diiiimg the same 
time. Co-esislence and sequence, thoretore, mav f)C artinncd 
01 dfcuied not only between phenomena., but bi tween tivmmon.i, 
01 between a nouioemou and phecoTuena. dud bcvtli of moa- 
mena ind of pbenornena we may iilfijm simple cvi^tenee. Ilut 
vilicit is a noumenon ^ An uiucnowu cause. In ahrming. 
therefore, the esistent-e of a uonineiion, we aftiun cans itiou 
Kero, theiefoie, aie two additiifnal kind's of' lact, capable of 
bemg asseited m a proposition. Besides the jiiopositions 
which asbeit Sequence oi Co'Ci-istence, there aie soiia* wiucJi 
assert simple Existence''’ ; and otliciR asscit Causal lom, ivlucli. 


■* Prof «'.orI).itn m Jii^> u J.iO) o.\al)id,s h'Diti llinji-t, 

cuuaiifciiJ'jj il a*, a ueiu iwniu Ali ptupuHlU'iii, lus “v ^s, stf'eli. pi, iiviU 
roeie ev.-tcuct. “are itnje >tt Icbs ihii'-iicirih'd, iw oll.ptu.ii whin fahv tb.- 
pjessed tliey till -M.n(Jsi c<(hir inf-xiAonie or .nscep^ioj. tVlii u ivo t.u tlif-rn 
W'ti d cpjJ-f-ii'iy iui u j.irueular purpose^ ux me .,i that- at Inn juvsi jit tuiir' 
j, hoiiy oi TiitD i ns firmetf tliunaiilMs uitw a ^ywri3'f/jt' ,i,pHiHuJiu 

xvliii'A w a cymiilei ittolvabifi into pjr, pi, uf I'uuMiriif,! .. inJ. 

iiiHLiJMiiiin tas cdi!* iioo) The 4i)«cition that iJie dothniwj, not n\i^i noitiKio 
till, faot til it Hus aT'iaiJl, oDco tnouri m .i. ewl nr piiv hi'" h'>-njio( o'lj or 
uctoixio Bj-linct, IS J't loagbx a&MWiJKa wtlli iho Jocrfbtv i’ll './huh mtv lis 
Li itur UaWd without llio J,e of til tub ' .'mU Dkij's t vh huwl qinsUuii 
—Doos an eihci CTi.i-t i" tut th<; foaciett' loun I't An nett uuI 

li:^ht iud utapir ixtdiiM infiaBseef, pi-opig lUd bj, an elhoicu muhruii airtu'.nl 
in spate wtui li js a propiiseitE of t, luiAtion lu ]iJ,o n unn.n uiu (|ni stioa 
tht Ei-ibiMico ot j. Dt'ii/ ci'niiOf bi- Ji„oU6''ta iti that toi”! Ji, i, lunjiotly 
4 question IS to the Fust C'a^w of the Univetse, and is to dw toatuiuuil 
esetcioa of Uiar Catwt in piovid^iiW siipcnn tend onto " (i 417 J 

^Ir Burn. xlimitS it “httitious ^jUsL imineantn^ tjcii'rv tip tiie 

<.}as 8 ifitnti(}n of bTatiiro to ore m/AfMri gntivi-, B«mg, 01 that t.hith Kxihtu, 
Siitoa nothing e«i be peimued or upprshendid but by vtaj cf ecuUraiSt nith 
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subject to the esplanatiouB wliicli mil follow in the Third 
Book, must be considered provisionally as a distinct and 
pecnlidi kind of assertion. 

§ 6 To these four kinds of matter-of-fact or assertion, 
nraist be added a fifth, Resemblance. This was a species of 
attribute which we found it impossible to analyse ; for which 
no fu'/idttMte/tt'it-m, distinct from the objects themselves, could 
be assi^ed. Besides propositions which assert a sequence or 
coexistence between two phenomena, there axe therefore also 
propositions which assert resemblance between them ; as, This 
colour is like that colour ; — The heat of to-day is equul to the 
heat of yesterday It ib true that such an assertion might 
with some plausibility be brought within, the description of 


wnethiug elsf (of ■wluoli important truth, under the name of Liw of HelatiVit}’-, 
he hue been m our time the prinoipel expounder ind chdinpioa) and we hive 
no other cLis's to oppose to Being or fact to eontrrst with Esutence 

I aoeept fully Mr Bain’^! Law of Relativity hut I do not under'it'iiid hv it 
ll at to t-nahle us to apprsheud or be conseiuut of any fact, it is neoessarv that 
we should aontra&t it with some other positive fiat The antithesis nci.ess\ry 
to consciousness need not, I conceit e he on antithesis between two poaitive'i 
's may be between one positive and its negative Hobbes wa^i undoubtedlv 
Tight when he said that a single sensation indednitel) prolonged would centie 
to be felt At all , but simple intermiSMon, without other change, would restore 
it to consciousness In order to be conscioUE of heit it is not necessary that w" 
should pass to it from cold , it sufficeE that we ehouldp’ss to it from a stite or 
no sens ition or fiom a sensition of some other kind The relative opposite of 
Being, considered as a summum genus, is Hon-eiitity, or Nothing and we 
have, now and then, occasion to consider and discuss thmgr, merely in contrast 
with Non -entity 

I grant that the det'moTi of questions of Existence usually if not always de 
pends on a pi evious quo^tu^n of either Causation or Coesistenue Bnt Existence 
is nevertheless a different thing from Causation or Coexistence, and tan be 
prediiated apaat Irom them The meaning of the abstract name ExiEteare, 
and the ooMiotation of the concrete name Bamg consist, like the meaning of 
all other names, in sensalions or states of lonsoiousness their peculiarity is 
that to exist, is to excite, or be capable of exating, any sensations or states oi 
Lonseiousness no matter what, hut it is indispensable that there should be 
rome It was from overlooking this that Hegel, finding that Being is an ab- 
straction reached hy thinking away all particular attributes, arnved at the self- 
contradictory proposition on which he founded all his philosophy, that Being is 
the same as nothing It is really the name of Something, taken m the most 
comprehensive sense of the word 
TOL. I. 
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an affirmation, of sequesice^ by considering it as an assertion 
that the simultatieous contempUtion of the two coloms is 
followed by a specific feeling termed the ft ding of resem- 
hlanee. But there wuuM be nothing gained by cncumbeimg 
ourselves, especially in tbis place, with a geueraliKatioo which 
may be looked upon as stiained* Logic does not undeitake 
to analyse mentil facts into their ultimate elemeiits, Be-' 
semblance between, two phenomena is moie intelligible in 
itself than any explanation could make it, and uinJci any 
ciaasihiMtiou must lomain specifically distiaet fiom the ordi- 
nary cases of sequence and coesistenee. 

It is sometiroea said, that all propositions whatever, of 
which the predicate is a geneiai name, do, in point of fact, 
affirm oi deny resemhlanea. All such piopositions athim that 
a thing belongs to a class; but things being classed tngiuher 
according to their lesemblance, everything is of coiirsi> classed 
With the things which it is supposed to tfsemhlc mo®l ; and 
thence, it may be said, when we affiim Ihat G-old is a metal, 
OI that Socrates is a man, the uffiimation inteufled L, that 
gold resemhlea other raetaL, and Sociatcs other men, more 
nearly than they lesemble the objects contained in any other 
of the classes co-oidinate with these. 

There is some slight degieeof foundation for this rt nwik, 
hut no more than a slight degree. The aria'igcment of things 
iiito classes, such as the class mHof, or the (hi-,-, n)MU>, i» 
gioimded mdeed on a resemhlanco among t,hc thiiig« which 
are placed m the same class, but not on a more gcnorjl useiu- 
hlance- the lesemhlanee it is gionudid on comie,ts m the 
possession by all those things, of oeriahi coininon pocuhan- 
ties ; and those pocuhariticb it is which tlie terms c umoto, and 
which the piopositions consequently asseit , not the lesew- 
hlaiice For though when I say, Gold is a mcial, i say by 
implication that if theie be any othex raHr,alR it innst rcstinble 
them, yet if there waie no othei metals I miglit still asseit tb(‘ 
piopo&ition With the same meanitig aa at pieseut, nam(.‘l},that 
gold has the various properties implied ie the woid metal ; 
just as It might be said. Chnstians are men, even if tliere 
were no men who were not Christians. Propositions, there- 
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fore, in which objects are referred to a class because they 
possess the attributes constituting the class, are so fai from 
asserting nothing but resemblance, that they do not, propeilj 
speaking, assert resemblance at ah. 

But we remaiked some time ago (and the reasons of the 
remark will be moie fully entered into in a subsecLuent Book*) 
that there is sometimes a conTenienee in extending the 
boundaiies of a class so as to include things which possess 
in a very inferior degree, 1:^10 any, some of the ehaiacteris+ic 
pioperties of the class, — provided they resemble that class 
moie than any other, insomuch that the general propositions 
which are true of the class, will he nearer to being tiue of 
those things than any other equally geneial pioposftions. 
For instance, there are substances called metals which have 
very few of the propeities by which metals are commonly 
recognised and almost every gieat family of plants or animals 
has a few anomalous genera or species on its borders, which 
are admitted into it by a soit of courtesy, and concerning 
which it has been mattei of discussion to what family they 
pioperly belonged Now when the class-name is predicated 
of any object of this description, we do, by so predicating it, 
affiim resemblance and nothing moie. And in order to be 
fcciupulously correct, it ought to be said, that in eveiy case in 
which we predicate a geneial name, we affiim, not absolutely 
that the object possesses the propeities designated by the 
name, but that it either possesses those piopeities, or if it doe^ 
not, at any rate resembles the things which do so, more than 
ifc resembles any other things. In most cases, however, it is 
unnecessary to suppose any such alternative, the latter of the 
two grounds herng very seldom that onwhrch the assertion is 
made and when it is, theie is geneially some slight differ- 
ence m the foim of the expiession. as, This species (or genus) 
IS considered, or may be raniked, as belonging to such and such 
a family we should haidly say positiv'cly that it does belong 
to it, unless it possessed unequivocally the properties of which 
the class-name is scientifically significant. 
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There 1 *^ still auotber except oual case iq ivh 1 thoi ^1 
the pred cate is the ndtoe of a clas ^5 yet jri predicating it tve 
affirm nothing but lesembhtnce, the- class being founclotl not 
on rcsemblaace m any given particular, but on gcnmal rnian- 
alvsahle lesemblance- The classes in question are those into 
which om simple sensations, or rather sirap‘'e teelings, are 
divided. Seupatzons of white, for instance, are chussed tooe-^ 
ther, not because we can lake them to pieces, and say they 
are alike in this, and not alike iji tliat, but betmest* wc icel 
them to be alike altogether, though m duTeiont. degieeb. 
When, tberefoie, I say. The colour I ,“aw yestoKlay was a 
white colour, or. The sensation I h-cl is one of tightness, m 
both 'cases the artiibute I affirm of the colour or of the othei 
sensation is nitre resemblance — simp>ie ii/loxcAS +0 st-nsetions 
which 1 have had before, and which h.ivc had those names 
bestowed upon them. The names of feehrgs, like otliei con- 
crete general names, are eorm<<tat]ve ; but rticy ( ouuote a 
meie resemblance. Whenprodicaleil of any individua! foehng, 
the infoimation they convey is that of tip likeness to the othei 
feelings which we have been accustomed to c.^U by the same 
name. I’hns much may suffice in illiNtiation of the kirul ot 
propositions in which the matter-of-iact asseited (ot dcnn'd) is 
simple Resemblauce. 

Existence, Coexistence. Sequence, Causation, Ilcsemblanee* 
one or other of these is asserted (or denied') in every pioposi- 
tioB which IS not merely verbal. This fivefold dn^iHiou is jn 
eshaubtive classification ot matteys-of-fact ; of all llmigs ili.^t 
can be believed oi tendered foi belief; of all questions th„t 
can be propounded, and all answers that can be returned to 
rhein, 

Professor Bam * distinguishes two kinds of Propositfocs of 
Coevistenee. “In the one kind, acootwt js taken of Piace ; they 
may be described as propositions of Order m Pbo>.” Jn the 
other kind, the coexistence which is predicated is termed by Mr. 
Bam Co-inherence of Attributes. “ This is a distinct variety 
of PiopositioQs ot Coexxateace. Instead of an arrangement 
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m place with numerical intervals, we iiave the coucinience of 
two or moie attributes or powersain the same part oi locality. 
A mas^ of gold contains, m eieiyatom, the eoncuiiing attri- 
butes that mark the substance- — weight, hardness, colour, 
lustre, incorrosihility, &c. An animal, besides haling parts 
situated in place, has co-iaheiing functions ly the same paits, 
pxerted by the very same masses and molecules of its sub- 
stance. . . The Mind, which affords no Piopositious of 
Older in Place, has co-inhdnng functions We affirm mind 
to contain Feeling, Will, and Thought, not in local sepaia- 
tion, but in eomminglmg exeicise. The concurring properties 
of mmeials, of plants, and of the bodily and the mental ^tiuc- 
tuie of animals, are united in affiimatioos of co-iuherence. ’ 

The di'itiQctiun is real and important But, as has been 
seen, an Attuhute, when it is anything hut a simple unanalj!,- 
abie Resemblance between the subject and some other things, 
LO'isists in causing impiessiuns of some soit on consciousnesfa. 
Consequently, the co-mherenee of two attiibutes is but the 
coex3btence of the two states of consciousness implied m then 
meaning- with the difference, howevei. that this coexistence 
IS sometimes potential only, the atuibute being considered as 
in existence though the fact on which it is giouuded may not 
be actually, but only potentially present Snow, for instance, 
IS, with gieat convenience, said to be white even in a state of 
total daikness, because, though we are not now conscious 
ut the coloui, we shall be conscious of it as toon as morn- 
ing bleaks. Comherence of attributes is therefore still a 
case, though a complex one, of coexistence of states of con- 
sciousness : a totally diffeient thing, howevei, fiom Oidei in 
Place Being a pait of simultaneity, it belongs not to Place 
but to Time. 

We may theiefore (and we shall sometimes find it a con- 
1 enieuce) instead of Coexistence and Sequence, say, for gi eater 
particularity. Older m Place and Oidei in Time ■ Older in 
Place being a specific mode of coexistence, not necessaiy to he 
more particularly 'analysed here ; while the mere fact of co- 
existence, whether between actual sensations, or between the 
potentialities of causing them, known by the name of attn- 
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butps, may be cUssed, together with Sequence, under the head 
of Order m Time. 

§ 7. In the foregoing inqmxy into the import of Piopo- 
sitions, we hai/fe thought it necessary to analy^.e diiccOy thoi-se 
alone, lu which tjia terms of <he pjopo&ition for tiie predicate 
at lea’^t.) are concrete terms. But, iii doing vo havt' indi-*^ 
rectly analysed those in -whicb the toims are abstiact The 
distinction between an uhstriicfc teim and its corresponding 
concrete, does not tiun upon any difftnenee m what, tliey are 
appointed to signify ; for theieal signification of a cones ete 
generg.1 name is, as we have often sanl, its connoiaTioji ; 
and what the eoacieta term connotes, forms the entiie inean- 
lug of the atetidot name- Since theie is nothing in the 
import of an abstiact naino wluch is not in the imp>Ai, m tiie 
corresponding eonciete, it is natuial to suppose tli,it. nr itb(=T 
can there be anything in the impoitof a piopo^-niors s t nisich 
the terms aie abstiact, but what there i." in wmo pi ss posit ion 
which can be framed of concrete terms. 

And this presuTflTjtion a closer osamination will confim. 
An abstract name is thenau.e of an attnhate. or !'fauhi’u'i,tujn 
of attiibutes. The cm responding^ concieto itj a name given to 
things, because of, and in order to espiess, tluir pO'Sessuig 
that attribute, or that comhinatzoii of at tributes. When, 
therefore, we predicate of anything a coiiercto iidiao, liio 
attribute is what w'e in reality predicate of it. But it has 
now been shown that in all propositions of which ibo picdi- 
cate IS a concrete name, what is raally pu'cidicntrd is mu ot 
hve things: Existence, Coexistence, Causation, fsetpjonce, or 
Resemblance An attribute, therefore, is Kecfi=-.nily oiiliei 
an existence, a coexistence, a causation, a sequeucu, or a 
resemblance When, a piopositiou can.sists of a subject and 
predicate which aie abstract term's, it consj‘-t« of rerms uhieh 
must neeessanly signify one or other of these things. When 
we predicate of anything an abstract namo, wc affirm ot the 
thing that it is one or other of these five things ; that it is p 
case of Existence, oi of Coexisteuee, or of Causation, ox of 
Sequence, or of Eesemblance. 
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It is impossible to imagine any proposition expressed in 
abstract teims, winch cannot be transformed into a precisely 
equivalent proposition m which the terms are concrete , 
namely, eithei the concrete names which connote the attri- 
Oiites themselves, or the names of the fu/Lclmnenta of tho^e 
attiibutes ; the facts or phenomena on which they are 
grounded. To illustrate the latter case, let us take this 
proposition, of which the subject only is an abstract name, 
“ Thoughtlessness is dangsrous.^’ Thoughtlessness is an attri- 
bute, grounded on the facts which we call thoughtless actions r 
and the proposition is equivalent to this, Thoughtless actions 
are dacgeious. In the next example the predicate as well as 
the subject are abstract names - “Whiteness is a colour;” 
or “The colour of snow is a Tvhiteaess.” These attributes 
being grounded on sensations, the equivalent propositions in 
the concrete would be, The sensation of white is one of the 
sensations called those of colour, — The sensation of sight, 
caused by looking at snow, is one of the sensations called 
sensations of white. In these propositions, as we have before 
«ecn, the matter- oi-fact asserted is a Resemblance. In the 
following examples, the concrete terms aie those which 
directly coirespond to the abstract names; connoting the 
attribute which these denote “Prudence is a virtue •” this 
may be rendered, “ All prudent persons, m so ftn as prudent, 
are virtuous : ” “Courage is deserving of honour,” thus, “Ail 
courageous persons are deseiiung of honour in so fat' as they 
aie courageous.” which is equivalent to this — “All coma- 
geous persons deserve an addition to the honour, or a diminu- 
tion of the disgrace, which would attach to them on other 
grounds.” 

In Older to throw still further light upon the import of 
proposiiions of which the terms are abstract, we will subject 
one of the examples given above to a minutei analysis- The 
proposition we shall select is the following • — “ Prudence is a 
virtue.” Let us substitute for the word virtue an equivalent 
but more de£in|te expression, such as ‘^a mental quality 
beneficial to society,” or “a mental quality pleasing to God,” 
or whatever else we adopt as the definition oi virtue. What 
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tLe pvopositioia asserts is a sequence, aecompanjed "W’th causa- 
tion; Damdy, tiiat benefit to soaef}, o' tliat tbe approv.il of 
Grofi, is consequent on, and caased liy, piudenecu ilore i-s a 
sequence ; but betsveen iibat ^ We undei 'ftund tbe coij&C({uerii 
of the sequent'e, bu( ire hare yet to onaiyse the anioeedeat 
Pitnlence is aw attribute, and, m coiiueAioa tsitb it, t^o 
tiiisgs besides it?e]f aie to be eon-Ldeied, piudout peisoO'',,;- 
who are the tubycfts ot the attnbntc, aud piudeufcuil condut!-, 
irhieb may be caiied ihajovi^idattau of it. Xosc i.s eifcum of 
these the antecedent’ and, fii'st, is it meant, tli'it tfie ap- 
pro! al of 0od, or beoefit- to socie'-y, is ath-udant upon a!i 
piudeut pei’souii ■* hio , except -at so far Ub they 'ue piudccl-*, 
tor pfudewt persons v?iu> aae scoundicL c,m seldom on the 
I'-hole be I'cneficial to society, uoi can tJ'oy be accf jdalilt to 
a good lieing. Is it upon piudeidnd eo'irivcl, ibeji, Ui^t 
divnie approbation and benefil to nionkind aie ^uppOD{ li to 
bo invaiiably consequent’ N’eithoi is this the asscjixou 
meant, when it is said iliat prudence is a vutut *, c\tf pt iiith 
the same leservauou as before, aud to; ibo same matoc, 
namely, that prndpiitiai conduct, aKhough nt. so far av it is 
iewcficial to society, may yet, by ituson of some rddier of it-* 
qualities, be productive of <in in^iiiy outweiglni'g t)'e bi m'fd, 
and deserve a dtspleasuie esceeding the approli.^tum whua 
would be clue to the prudence bTeithcr the subshiure, tht'r^- 
fore, (viz. the person,) coi thephenorneugn, (the c'ouduc?,'; i-. 
an. antecedent on which the other term oi tin soijnetioe !■, 
liUiteisally conseejueni. But the piopositiori, Piudowc,!'' 
IS a. virtue,” is an univeibal propoulion. '\\diit is ip 
upon which the pioposition affiiins the ededs lu que-^tous b) 
be unit eisally consequent? Upon that in t>ie [kuso}), aud m 
the couduot, which causes them to be cnlhd puthahamJ 
which IS equally m them when the action, Ibui'gh juudtu', 
IS 'wiclicd ; namely, a correct foresight <d oonsoqiienct's, a 
just estnnation of their importance to the object in I'h w, 
and repression, of auy unreflecting impulse at v'aimuce wUh 
the deliberate puipcae. Those, which are states of the per- 
son’s mind, are the real antecedent in the beqneuct', il/e real 
caiisc in the causation, asseited by the prop^isitioii, But 
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these are also the real ground- or foundatLOn. of the attri- 
bute Prudence ; since wherever the-^ states of mind evist we 
may predicate prudence, even befoie we knoiv whether any 
conduct has followed. And in thib manner every assertion 
respecting an attiibute, may be transformed into an assertion 
exactly equivalent lespectmg the fact or phenomenon whicli 
is the ground of the attribute. And no case can be assigned, 
where that which is predicated of the fact oi phenomenon, does 
not belong to one or othei of tbe^five species formerly enumc- 
lated ; it is either simple Existence, or it is some Sequence. 
Coexistence, Causation, or Eesemblance. 

And as these five are the only things which can be affirmed, 
so are they the only things which con be denied. ‘‘No fioises 
are web-footed” denies that the attributes of a boise ever co- 
exist with web-feet. It is scarcely necessary to apply the same 
analysis to Particulai affirmations and negations. “ Some 
birds are web-footed.” affirms that, with the attributes con- 
noted by bird, the phenomenon web-feet is sometimes coexis- 
tent “ Some biids are not web-footed, 'as'ieits that theie aT‘=> 
other instances iii which this coexistence does not ha\e place. 
Any further explanation of a thing which, if the pievions ex- 
position has been assented to, la so obiious, may here be 
spared. 



CHAPTER VI 


o/ Moposrrrojis mkeelt VEnBit. 

§ L a preparation for tfie'iriqiuiy which is fi'e proper 
object of Logic, namely, in iibat manner propotsiiion'i are ti^ 
be proved, we have found it necessary to inrinir' ivhat tliey 
contain which requires, or is su&ceptCile ot, proof; or (ivhieh 
IS the same thing) what they aceert. In the cinuse of thif, 
’ pi ell minary investigation intn the import of Piopowlions, -tve 

^ examined the opinion of the Coiicepttulists, that a puiposition 

IS the expression of a relation between two ideis ; and the doc- 
tnne of the extreme Jlomijialists, that it is llie expK'ssion rit 
an agieement or disagreement between tin mc-ainngij ot trm 
names. "We decided that, as general thooues, both or these 
are enoneous; and that, though propositions mivhc nnule 
both respecting names and respecting ideas, nmlher tlie one 
nor the other .ne the 'subjeet-m''\tt ei of Pryposp MOf, <. onsidcred 
generally. We then examined the differeut kinds of Proposi- 
tions, and found that, with the exception of those winch die 
meiely verbal, they assert hve diiieient kinds of matters of fact, 
namely, Existence, Order in PIolc, Older in Tmic, Causation, 
and Resemblance; that in every proposition uue of tbesi- 
IS either ajhrmed, or denied, of some fact or phoruimcnoiu ui 
of some object the unknown source of a fact or phenomenon. 

In distinguishing, however, the difterent kind of mattois 
4 of fact as'jeited in piopositzons, we reserved one doss of pro- 

positions, which do not relate to any matter of fact, in tl»e 
pi oper sense of the term, at all, but to the meaniug of ttaTue^. 
Since names and their Bignification are entirely aibifrajy, such 
propoEitioss are not, stiictly speaking, susceptible, of tiuth 
or falsity, but only of eontoimity or diBconfi^rKiity to usage or 
convention ; and all the pioof they are capable of, iB pi oof of 
usage; pioof that the words have been employed byotheis m 
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the acceptation in ■which the speaker or "writer desires to use 
them. These propositions occupy, ho'wever. a conspicnoas 
place in philosophy; and their nature and characteristics 
are of as much importance in logic, as those of any of the 
other classes of propositions previously adverted to. 

If all propositions respecting the signification of words 
Vere a“ simple and unimportant as those which served us 
for examples when examining Hobbes’ theory of predication, 
1 iz those of which the subject and predicate are proper names, 
and which assert only that those names have, oi that they 
have not. been conventionally assigned to the same individual, 
there would he little to attiaet to such propositions the atten- 
tion of philosophers. But the class of merely verbal proposi- 
tions embraces not only much more than these, but much more 
than any propositions which at fiist sight present themselves 
as veihal , compiehendmg a kind ot assertions which have 
been legaided not only as relating to things, hut as having 
actually a moie intimate relation with them than any other 
propositions whatever. The student in philosophy will pei- 
ceive that I allude to the distinction on w’hioh so much stress 
was laid by the schoolmen, and which has been retained either 
under the same or under other names by most metaphysicians 
to the present day, viz between what were called essenim?, 
and what were called aoeideMul, piopositions, and between 
essential and accidental properties or attiibutes. 

§ 2. Almost all metaphysicians prior to Locke, as well as 
many since his time, have made a great mystery of Essential 
Predication, and of predicates which are said to he of the 
es&mtce, of the subject The essence of a thing, they said, was 
that without which the thing could neither be, nor be con- 
ceived to be. Thus, rationality was of the essence of man, 
because without rationality, man could not be conceived to 
exist. The diffeient attributes which made up the essence of 
the thing were called its essential properties; and a proposition 
in which any ofl these were predicated of it was called an 
Essential Proposition, and was considered to go deeper into the 
nature of the thing, and to convey more important intormation 
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lespectiBg than any other propofiition could do. Ail pro- 
perties, not of the essence of the thing, ■weie called its accident-t ; 
weie snppased to have nothing at aIl,oi uothiiig eonipaiatii ely, 
to du with its inmost nature, and the pjopositions m which 
an'7 of these were predicated of it weio called Accidental Pio~ 
positions. A ennnesion may be traced between tiu^ distinc- 
tion, which originated with the s-choolmen, and the w<dI-knosvrr 
dogmesot suhnta'idifii ssiiuitdie 01 geceial substances, and •^ub- 
d<iaitalfoi'tiis,docx>riaeswid 6 ii under vaneties oFlaonuage per- 
vaded alike the Austotelian and tho Platonic schools, aud ut 
which more of the spiiit has come down to modi in timeb than 
might be conjecTuied from the disuse of the jihia^.mlogy 
TJie iabe views of the natuie of clabhification. and gf m'Mhza- 
tion which pievailed amoag the schoolmen, vid ot whic h tbe^c 
dogmas were the technical enpieoSio a, affoicl the only cvplau i- 
tiou which can be given uf then having miBumU istuod the lei] 
nature of those Essences which held so conspicuous place m 
their philosophy. They said, tinl^, tliatmoai cannot he con- 
ceived iPithout lationality. Butthougii nfMt eanntit, a bciug 
may be conceived exactly like a man mail point' oxerpt th.d 
one quality, and those otlierb which aie the turKiiiioiihor ron- 
sequences of it. x\ll themfoie which is le.diy true ju ihoanati- 
lion that mail cannot be conceived without: ratinnaiity, is only 
tnat if he had not rationality, he -would not he reputed a uiau 
Tlieie is no impossibility in conceiting the nm, fo! 

aught we know, 111 its existing , the impossibility is in the ton- 
lentioma of language, which will not allow the thing, oven it 
it exist, to be called by the name n hidi is zescuKt foruitierul 
beings. Eationality, lu ehort. li, involved m the meaauig of- 
the woiJ man- isoneoi the attubutci eonuotoii by tin name. 
The essence of man, Kamply moa'tts the whole of the attributes 
vonaoted by the woij, and anyone uf those atmbutes taker. 
KUigly, is an ebsontiai pioperty of man. 

But these lehections, so easy to ns, would have been djlhotiH 
10 persons who thought, as most ofthelafei Aiistutehau'' dul, 
that objects weie made what they were (alird, that gold ('iur 
m-tance) was made gold, not by the possussmu of cordun pio- 
pcrties to which mankind hai e chosen to attach that name, bui 
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"by part c pation m the nature of a certain general Buhstancc 
called gold in geneial, which siihstanee, together with all the 
pioperties that belonged to it, ^nhered in every individual 
piece of gold.* As they did not considei these imiveisal suh- 
“-tances to be attached to all general names, hut only to some, 
they thought that an object borrowed only a pait of its 
^properties from an umveisal substance, aid that the rest 
belonged to it mdii’idnally • the former they called its 
essence, and the latter its ^iccidgnts The scholastic doctrine 
ot essences long survived the theory on which it rested, that 
ot the existence of real entities coriesponcling to general 
terms ; and it was reserved for Locke at the end of the seven- 
teenth century, to convince philosophers that the &u;^posed 
essences of classes were merely the signification of their 
names; nor, among the signal services which his writmgs 
rendered to philosophy, was there one more needful oi more 
\ aluable. 

Now, as the most familiar of the general names hy which 
an object is designated usually connotes not one only, but 
seveial attributes of the object, each of which attributes sepa- 
rately forms also the bond of umou of some class, and the 
meaning of some general name : we may predicate of a name 
which connotes a vaiiety of attributes, another name which 
connotes only one of these attributes, or «ome smaller number 
of them than all. In such cases, the umveisal afBiiuafcive pro- 
position will be true ; since whatever possesses the whole of 
any set of attiibutes, must possess any part of that same set. 
A proposition of this soit, howevei, conveys no infoimation 
to any one who previously understood the whole meaning of 
the terms The propositions, Eveiy man is a corporeal being, 
Eveiy man is a livmg creature, Evei y man is rational, convey 
no knowledge to any one who was already aware of the entire 
meaning of the word man, for the meaning of the word 

* The doetarinos which prevented the real mennag of Essences from hemg 
■understood, had not assumed so settled a shape in the time of Aristotle and 
his immediate follo'rors, as was afterwards given to them by the Eeahst^ 
of the middle ages. Aristotle himself (in his Treatise on the Categons'^) ex- 
pressly denies that the Sei^repsi oSatai, or Substantive Secnndte, inhere in a 
subject They are only, lie says, predicated of it 
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incl dfiB [ill tbiB and tl at every man has the att b bes con 
noted by all these predieate, is already asserted when he is 
called a man. Now, of this nature are all the propositions 
which have been called essential. They are, in fact, identical 
piopohitions. 

It 13 true that a proportion which predicates any attiibute, 
even though it be one implied in the name, is in most cases 
understood to involve a tacit assertion that there eooi sis a thing 
conesponding to the name, possessing the attuliutes con- 
noted by it , and this implied asseition may convey informa- 
tion, men to those who understood the meamng of the name 
But all luformatioa of this soit, conveyed by all tlie essenbul 
piopdsitions of which man can be made the subject, is included 
m the assertion. Men exist And this assumption of real ex- 
istence 13 , after all, the result of an impeitection of language. 
It aiises from the ambiguity of the copula, whudi, m additum 
to its pioper office of a mark to show that an asses tmn is made, 
13 also, as formeily lemaxked, a conciete woul connoting 
exibtenee. The actual existence of the subject of tlio piopo- 
sition IS therefore only apparently, not leally, implmd in the 
piedicatiou, if an essential one we raaj say, A ghost is a dis- 
emhodiecl spiiit, wuthoat bclicimg in ghosts But an acuih iital, 
or non-essontial, affiimation, does imply the ical ixistencc of 
the subject, because m the case of a non-existent sulject 
theie 13 nothing for the piopositiou to assert Much a piojw- 
fcition as, The ghost of a muideied peison haunts the (;otmh ol 
the murderer, can only have a meamag it uncli'r>itood as im- 
plymg a belief m ghosts; for since the siginfic.it ion of tlie 
W'ord ghoat implies nothing of the kind, the sjjoalctu cdliei 
means nothing, oi means to assert a thing which lie wishes to 
be believed to have really taken place. 

It will be heieafter seen that when any impoiiant conse- 
quences seem to follow, as in mathematics, ftom an essential 
proposition, or, in other words, from a propobition involved in 
the meaning of a name, what they leally flow from is the Ucit 
assumption of the real existence of the nbject so named. 
Apart fiom this assumption of real existence, the cLtss of pio- 
positions m which the picdicate is of the es&ence of the subject 
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(Itat IB D "whicli the prcdicato connotes the whole or part of 
what the subject connotes, but nothing besides) Answer no 
purpose but that of unfolding the whole or some part of the 
meaning of the name, to those who did not pieviously know 
it. Accordingly, the most useful, and in stiictness the only 
useful kind of essential propositions, are Dehnitions : which, 
j:o be complete, should unfold the whole ofVhat is invoked 
in the meaning of the word defined ; that is, (when it is a 
connotative word,) the whciJe of -phat it connotes In defining 
a name, however, it is not usual to specify its entire conuo- 
tation, but so much only as is sufficient to murk out the 
objects usually denoted by it from all othei known objects 
And sometimes a merely accidental property, not inv’oh ed 
in the meaning of the name, answers this purpose equally 
well. The vaiious kinds of definition which these distinctions 
giie lise to, and the purposes to which they aie lespectireiy 
subservient, will be minutely considered in the piopei place. 

§ 3. Aceordmg to the above view of essential proposi- 
tions, no proposition can he leckoned such which relates tu 
an individual hy name, that is, in which the subject is a proper 
name. Individuals have no essences. "^Vhen the schoolmen 
talked of the essence of an individual, they did not mean 
the pioperties implied in its name, foi the names of indi- 
■i iduals imply no pioperties. They regarded as of the ebseme 
of an mdividnal, whatevei was of the essence of the species 
in which they were accustomed to place that individual , t.e. 
of the class to which it was most familiaily referred, and to 
which, therefore, they conceived that it by natme belonged 
Thus, because the pioposition Man is a lational being, was 
an essential proposition, they affirmed the same thing of the 
proposition, Julius Caspar it, a lational being This followed 
leiy naturally if geneia and species were to be consideied as 
entities, distinct trom. but %nheT}ng in, the individuals com- 
posing them. If wiuvi was a substance inhering in each 
individual man, i.he essence of man (whatever that might 
mean) was naturally supposed to accompany it ; to inhere in 
John Thompson, and to form the common essence of Thomp- 
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Son and Jniius C^^ar It m gM t'hc'n "be fair!} said, that 
at^onaLfy, Vmg of ilie esaenceof Man, was of the essence 
also of Thompson. But if Man altogether be only the mdi- 
"vidual men and a name bestowed upon them in con3e<juence 
of certain common propeitaes, wLat becomes of John Thomp- 
son’s essence ? 

A fundamental eiror is seldom expelled from philosophy 
b? d single victory. It letrcats slowly, defends every inch 
of ground, and often, atter it baa. been driven from the open 
conntiy, letams a footing m some remote fastness. The 
e^se^lees of indiiidnals were an unmeaning figmenl aiising 
from a misapprehenaion of the essence^ of cla^ises, yet even 
Loclfe, when he extirpated the paient error, could not shake 
iomsfelf free from that which wa^ its. fiuit. He distingiushed 
two sorts of essences, Real and Xominal His nominal essences 
voie the etsences of classes, explained neaily as we have now 
esphnned them. Nor is anything wanting to render the third 
book of Looke's Essay a neailj unesceptiouable tieatiee on 
tie connotation of names, except to free its language from the 
assumptiou of what aie called Ab&tiaot Ideas, which uafor- 
tunattly is involved in the phraseology, though not necessaiily 
connected with the thoughts contained in that immortal 
Third Book.* But hesidcfa nominal essences, he admitted real 
e&aences. or es'-enees oi individual objects, whith he supposed 
to be the causes of the sensible properties of those objects. 
bYe know not (said he) what these are, and this acknowledg- 
ment lendered the fiction comparatively innocuous ; but if we 
did, we Could, fiom them alone, demoastiate the sensible 
properties of the object, as the properties of the ti-iangle are 

*■ The il-wavs acntp afld oftpr profoanf' safchor of dn Outline nf mufoh/yy 
B H feraart) liisth l>9js, ‘ Inclc/* tull be atich more nitelliifiML, ]f 'a 
the «ia)OiiU of jjlacet, we pnb-titnie ‘ toe kcowh dge of foi what he eolK ‘ ihe 
JOea of”' (p 10) Aincojr The many criLTUsms an Lo' ike's aso of the ttwiI 
Idea this IS tho one 'rhieh as it appears to me, mo,t neirly hil^’ The marV 
ani I quote it for the ada tiona-I re^^on that it pieuseh expresses the point of 
ditferenoe respeeting Ihe mport of Piopositiors, between lay mow and wlitt I 
have <ipoken of as the CQi>e(>ptiuilrtt -wstr of them SVTieie a CoaceptTiAlj‘5E 
says th&v a uime or a proposition our idc-a of a thing' J Jiiiuld 

g'e’isi’allj' wy (lastoad of our ideaj uw KuowJedge or Belief, coueermng the 
thing itasif 
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demonstrated £iom tkedefinit on of "be tr.^ngle I sttall ha.e 
o_oaamn to re>ert to this theory in treating of Beinonstration, 
and of the condiriona imder -wbioh one ptopeny ot a thing 
adniii*? of being deiiQoii'trated fiom anothei propeitj It is 
enough here to lemark that, aceording to thio definition, the 
I’eai essem e of an object has, in the progress of phyaics. come 
to be coneeived as neafly equivalent, in the nase of bodies, to 
their corpuscular stiuctrue* vrb.it it is notr supposed to mean 
in the case of any other entities, 1 would not take upon myseli 
to define. 

§ 4-. An essential piopovition, then, is one winch is puiely 
veibal , which . sserts of a thing under a particular name, only 
v/hat IS asioited of it in the tact of calbng it by that name , 
and which th&retoxe either gives no infoimation, oi gives it 
respecting the name, not the thing Xon -essential, oi aeci- 
demal propositions, on tb? cont.ary, mar be ^.elled Eeal Pio- 
positions, in opposition to Verbal, They predicate of a thing 
tome fact not involved in tne signituaticn of the name by 
vliich the proposition speaks of it; some attribute not con- 
noted by tbar name. Such are all propositions concerning 
things indiMauall} designated, and all general or particular 
propositions in winch the piedicate connotes any attiiLnte not 
connoted by the subject. All these, it tioe, add to oni know- 
ledge: they convey mfoinution, not already involved in the 
namfe^ employed. When I am told that all, or ev’-en that some 
objects, which have certain qualities, or which stand in cei tain 
relations, have also ceitaiu othei qualities, or stand in ceitain 
other relations, I learn fiom this proposition a new fact ; a 
tact not included in my knowledge ot the mpdiiirtg of the 
words, ooi even of the es'steiice of Things answering to the 
signification of those woids. It is this class of propositions 
only which are m themselves mstruotjve. or from which any 
instructive piopositions can be inferred,'* 


* TUI', (li&uni’iion5‘orresponds to that 'trhji.h is drdwj) by Kant and other 
TOcbaphysiOiaas bytwewwhat they term judgments the 

foMaer heing those which Crfn he evolved from the aieuaiag uf the terms used 
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bas probably contributed mo d to tke opin'on 
so long pmvaienfc of the futility of the fccbooi logic, than tlie 
oncamstanee that almost all the examples used ra the comnaon 
school boobs to lilustiate the doctnne of predication aud that 
ct the B^ilogism, coiija^t ot essential piopc^iiions They were 
umaliy taken either fiom the biancbesoi from the mam ttunk 
of the Piedicam^jntal Tiee, -whii-h included nothing but what 
was of the essence of the species: Omne oorpui est rnhstaniut, 
0'inv6 (Diimal est coi^us, 0/tmu homo eat &or]jiJs, Ouma-i 
homo est ait-hnol., Ont-ms homo est i <ctio aaHs, and so fwtb 
It IS fai" iiom wonderfal that the syllogistic ait should have 
been thought to he of no use in assisting correct reasoning, 
wheir almost the only propobitinns -which, in the hands of its 
piofossed teachers, it was employed to prove, were such as 
eveiy one assented to without pi oof the moment he compre- 
hended the meaning of the words ; und stood exactly on a 
level, in point of evidence, with, the premises from winch 
they -weifi drawn I have, therefore, throughout this work, 
avoided the etaploymeut of essential pioposifcions as examplos, 
except where the nature of the piincipie to he illustrated 
spec ideally reqniied them, 

§ 5. With 1 aspect to propositions which do convey in- 
foi mat! on — which asseit something of a Thing, undei a 
name that does sot alieady presuppose what is about to be 
asserted , theie aie two di-Serent aspects m which these, oj 
lathei such of them as aie geneial piopositioas, may be con- 
Sideied ' we may eithei look at them as poitions of spcoulati w 
Tinth, or as memoianda for piactical use. jf^ccordiiig aa we 
consider propositions m one oi the other of these lights, then 
import may be conveniently expressed in one oi in the other 
of two foiBiulas- 

According to the formula which -we have hitherto employed, 
and which is beat adapted to express the iinpoit of the pro- 
position as a poitioii of onr theoretical knowledge, All men 
aie mortal, means that the attrihntes of man aie always 
accompAnied by the attribute mortality . men are gods, 
means that the ai tributes of man are never- accompanied by 
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t e attributes cr at lea t never by all the afctr hute'i sagu bed 
by the word god But fhea the piopos t on is con'? deed au 
a memoiaudum pj.accical use, we shall find a diifereat 
mode of espiessiEg the same meaning better adapted, to 
indicate the office wlucli the pioposition peiforms. The prac- 
tical use of a proposition to appiiwe oi* remuid us vrhat w& 
hiave to espect, in any individual ease which comes vrilhin 
the assertion contained in the piopositioa. In reference to 
this purpose, the piopositeon, All men aie moifnl, means 
that the attributes of man aie emleiic# of, are a unAXih of, 
moitalifcy ; an indication by which the presence of that attri- 
bute It, made marufest Ifo men are gods, means that rhe 
attributes of man are a mark or evidence that some or all of 
the aitubutes underscood to belong to a god die not thete; 
that where the foimcr aie, we need not expect to find the 
latter. 

Tne.'e two form? of expression aie at bottom equivalent ; 
but the one points lie attention more duectly to wLat a pro- 
position means, the latter to the manner m ■srhich it is to be 
used. 

How it IS to be observed that Reasoning (the sabject to 
uhicli we aie nest to proceed) is a proee-.s into which propo- 
i>.itions enter not as ultimate lesult*, bn'^ as means to the esta- 
blishment of other propositions We may expect, there- 
ioie, that the mode of exhibiting the impoit of a general 
pioposition which shows it in its application to piactzcal use, 
will best express the function which propositions peiform in 
Eeasomng. And accoidmgly, m the theory of Beasomug, 
the mode of viewing the biioiecl which considers a Proposi- 
tion as asserting' that one fact or phenomenon is a waik or 
euzdevee of another fact or phenomenon, will be found almost 
indispensable. Foi the purposes of that Theory, the best 
mode of defming the impct of a proposition is not the mode 
which shows most cleariy what it is in itself, hut that 
wlueh most distinctly suggests the manner in which it may 
be made available ;for advancing nom it to other proposi- 
tionb. 
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OF XSE NA^UKE OF TLAfifelf ICATIOX. AJ?!) THE FITE 
PBEDICABX^SIS 

§ 1. In eEamimag loto tbe nature of general proposi- 
tions, Tre have adverted much less than is Uhtial with logi- 
cians to the ideas of a Class, and Classinc&tjon, ideas which, 
since the Realist doctrine of Heneial Substances went out oi 
vogue, have formed the basis of almost ever t attempt at :l 
philoaopiueal theory of geneial teims and general proposi- 
tions We have considered general names as having a mean- 
ing, guite independently of their being the names of clashes 
Thai cirfumstaao© is in tiuth accidental, it being wholly 
immaterial to the signification uf the name whether there are 
many objects, oi only one, to winch it happens to be appli- 
cable, or whether there be any at all, God is as much a 
general teim to the C'iiristian or Jew as to the Polytheist; 
and diagon^hippogiuff, chimera, mermaid, ghost, aie as much 
so as if leal objects existed, coi responding to those names. 
Every name the signification of which is constituted by atm- 
bates, IS potentially a name of an indefinite number of objeetc ; 
but it needs not be actually the name of any ; and if of any, 
It may he the name of only one. As bode as we employ a 
name to connote attiihutes, the things, be they moie or fewer, 
which happen to possess those attributes, are constituted 
f<icto a class. But m predicating the name we predicite only 
the attiibutes; and the fact of belonging to a class does not, 
in many cases, come into view at all. 

Although, however, Piedication does not presuppose Cbs- 
sification, and though the theory of Names and of Propositions 
IS not cleared up, hut only encumbered, by intruding the idea 
of classification into it, there is nevertheJe=& a close connexion 
between Classification and the employment of General Names 
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By ery general aame we lutroduce, we cieate a c'’a 3 '!, 
if there be mj tbiogs. real O) imaginary, to compose it * that 
IS, any Things coixespondiag to the 'Significauan of the name 
Ciasaes, therefore, mostly owe niieii existence to geneial lan- 
guage. But general language, also, thoiig-ii that is not the 
most common easy, sometimes owes its existence fco classes. 
A general, which is as much, as to say a tignilicant, name, is 
indeed mostly introduced becau5,e we have a sig-iiification to 
cxpiess by It : beoau'^e we need a.word by means of which to 
piedicate the attributes winch it connotes. But it is also true 
that a narae is somelimes introduced because we have found it 
convement to cieate a class ; beeanse we have thought it useful 
for the regulation of our mental operations, that a cerlaiu 
group of objects should be thought of together. A naturalist, 
for puiposes connected with hia paracular science, sees reaaou 
to rtistiibute the auimai or vegetable cieation into ceitaiu 
gioups lather than into any others, and he requires a name to 
bind, as it were, eaeJi of his gioups together. It mast not how- 
ever be supposed that such names, when introduced, differ in 
auy lesppct as to their mode of sigmficahon. from other cou- 
notative names. The classes which they denote are, as much 
rts auy other classes, constituted by ceitain common attributes, 
and ihei.r names are significant of those attributes, and of 
nothing else. The names of Cusiei's classes and eiders, 
Plaatlgmdes^ DLf/itig'iu(h% &c..aie a^much the expression of 
Attributes as if thosie names had preceded, instead of grown 
out of, his dASSihcdtion of Aniroah. The only peculiarity of 
the case is, that the convenience of clabsification was here the 
primaiy motive foi introducing the names ; while in other 
rases the name is introduced as a means of piedicatiou, and 
the formation of a class denoted by it is only an indirect con- 
sequence. 

The principles which ought to regulate Classification as a 
logical process subseii lent to the investigation of t^uth, cannot 
be discussed to any purpose until a much lacer stage of our 
inquiry. But, of ^Justification as resulting from, and implied 
in, the fact of employing general language, we cannot forbear 
to treat heie, without leaving the theory of general names. 
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and of their empiojment m predication, mutiUted and 
formle&s. 

§ 2. Thia portarai of the theory of g-eneril language is 
, the subject of what is termed the doctrine of the PreJicables ; 

' a set oi distinctions banded down from Ariitotie, and hi^ 

follower Porphyly, many of which have taken a fiim root lu 
fcientido, and some of them even in popular, phraseology. 
The predicahles are a fivetold division of Greneral Names, not 
, grounded as usual on a difference in their meanisg, that is, in 

the sttnhute which they connote, but ou a diffeience in the 
: kind of class which they denote- We maj predicate of a thing 

five different varieties of class-name : — ■ 

A yeBW of the tVjig (yews'!. 

! A itlaat) 

difermim 

Apiopnum (tJ.Aj 

An aoculcn'i 

It IS to he remarked of these distinctions, that they ex- 
press, not what the predicate is in its own meaning, bat what 
relation it heais to the subject of which it happens onthepai- 
' ticular occasion to he predicated. There are not somename^ 

which ard exclusively genera, and others which are exclusively 
species, Oi differentiae , but the same came is referred to one 
or another piedieable, according to the subject ot which it is 
predicated on thepaiticular occasion, Anihruil, for instance, 
13 a geauis with legpect to man, or John , a spcciea with re- 
spect to Substance, oi .Being Me^tangidar is one of tJie 
Difierentie of a geometrical square; it is merely one of the 
' Accidentia of the table at which I am wnting. The words 

genus, species, are therefore leUtive teitns . they are 
names applied to certain predicates, to express the lelation 
between them and some given subject ’ a relation giounded, 
as we shall see, not on what the predicate connotes, but on 
I the class which it denotes, and on the place winch, in some 

given classification, that cla&s occupies relatively to the par- 
! tienlar subj'ect. r 

( 

' § 3. Of these five names, two, Genus and Species, are 
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not only nsed by catiLal ats in a techn cal aceeptat a n t 
p ec e]y ag ee ng -w th he r ph Iflsopfccal meaning but lia e 
tIso aef|Uired a pojni.ar acceptation, nnich more geneial than 
either. In tin®, popular sense snj two cbs&es,,one of which 
includes the whole of the othei and xaoie, may be called a 
Genus and a Species. Such, foi instance, ^axe AniTaal an 1 
*dan : Man and Mdihemaiician. Animal is a Genus ; Man 
and Brnta arc its two species ; or we may ditide it into a 
gieater number of species, "as man, horse, dog, &c. Biped, or 
two-footed aulmal, mav also he cousideied a genus, of winch 
man and Lnd are two spiecics, Ta&te is a genu=. of wlndj 
sweet taste, sour taste, oalt taste, &c. are species. Vntue is a 
genus ; justice, prudence, comvge, fortitude, generosity, &c. 
are its species. 

The same class which i.'= a genus with, refeieoice to the 
Mib-ciassei or species mclucied in it, maj ))e itself a species 
With, leference to a moie comprehensive, oi, as it is ofren 
called, a yiperior genus. Man is a species wich ieferen.ee tr 
animal, hut, a genus with lefereace to the species Alathema- 
tician Animal is a genua, divided into two specie?, man ami 
biute. hut PTiimal is also a speeiesv which, with anothei 
species, vegetable, makcfe up the genus, organized being. 
Biped 1? d genus with i eference to man and bird, hut a speciea 
with respect to the superior genus, animal. Td'.te is a genu® 
divided into species, but .also a species of the genus sensation. 
Virtue, a genus with reference to justice, temperance, &c., is- 
one of the species of the genus, mental quality. 

In this yiopular sense the words Genus and Species have 
passed into common diiscourtie. And it t-hould be olteeived 
that m ordinary pailanee, not the ndme of the cldos, but thi^ 
class Itself, i? said to be tbe genus or species; not, of eomse, 
the class in the sense of each individual of the class, but the 
individuals collectively, considered as an aggregate whole ; the 
name by which the class is designated being then called net 
the genua or species, but the generic or specific name. And 
this IS an admissijile form of espresfcion ; nor is it of any im- 
portance which of the two modes of speaking we adopt, pro- 
vided the rest of our language is consistent with it , but, if we 
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c II the class t^elf th-’ gemis w must Dot talk of predicating 
he genus. '\S e pi'edicate of man the name mortal ; and hj 
predicating the naine, we may be said, in angntelligihle sense, 
to predicate what the naTne espiesses, the attribute mortality , 
but in no allo-wahle sense of the woid predication do we pre- 
dicate of roan th^ d<{bi mortal. We predicate of him the 
fact of belonging to the class. 

By the Aiistotehau logicians, the terms geniia' and specicv 
were used in a more restricted sense. They did not admit 
every class which could be divided into other classes to lie s 
genus, or eveiy class which could be mcluded in a laigei clas*' 
to be a species. Animal v as by them considered a genus , roau 
and biute co-oidinate species under that genus : biped, how- 
ever, would not have been admitted to be a genus with le- 
l«rence to man, but a, jprppnum or accjJcns onlv. It was 
lequidte, accoiding to then theoiy, that genua and species 
should bo of the esSf /ice of the subject Animal was of the 
e-'isouee of man ; biped was not. And in every classification 
they eonsideied some one class as the lowest or inyimo species, 
Jlau. for instance, was a lowest species. Any fnither divisions 
into which the class might be capable of being broken down, 
fia man into whi^'e, black, and led man, oi mtopnest aiidla}- 
mcin, they did not admit to be species. 

It has been seen, howevei, in the pieceding cbaptei, that 
the distinction, between the essence of a class, and the ritu- 
butes m pioperties which are not of its e-senee — a distinction 
which haH given occasion to so much ahstrii'ie 'specukitioii, 
and to which so inystenous a character was formeilv, and by 
many wntt-is is still, attached, — amounts to uothing laoie 
than the difieience between those altzibutfes of the class whitn 
;«e, and those which are not, involved in the sigBifii.ati’on of 
the class- name. As applied to individuals, the woid E^sseace, 
we found, has no meaning, except in connexion nith the ex- 
ploded tenets ot the Bealists, and what the schooimen chovu 
to call the essence uf au individual, was simply the essence 
of tlie class to which that individual wa-s most famiUarly 
rafeired. 

Is there no diffeience, then, save this merely teihal one, 
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between tbe e a se eTiicIi the scboohiifen adna^tteti to be 
j^eneral or species, and those to wliicb they lefused the title ? 
Is it an enor toysgaid some of the di&rences which exist 
among' objects as diifereneea //i hittd {getieie or and 

others only as difierences in the accidents T Weie the 
schoalmen r^ght or wrong m giiing to some of the classes 
ialu which thmgs may be divided, tbs name of Imds, ana 
considering others as seeondaiy diEiaions, gi oimded on differ- 
ences of a comparatively super&cial nature Etammation 
will show that the Aristotelians did meAn something by this 
distinctioo, and something iropoitant; but which, being but 
indistinctly oonceiyed, was inadequately oxpiessed by the 
phiaseology of essences, and the various other modes of speech 
to which they had recourse. 

^ 4. It li a fundamental prmnple in logic, that the powei 
of trauimg classes is unlimited, as long as there is any (even 
the smalW) difference to found a distinctirn iipon. Take 
any attiiijute wh,dei ei, and if some things have it, and otheis 
Jiive not, wc may ground on the aUiihute a division of all 
things into two classes, and we actually do so, the moment 
we cieate a name which connotes the attribute. The number 
of possible cl4s=!es, theiefore, is boundless; and there are as 
many actual clashes (cither of real or of imaginary things) 
as there aie geneial names, positive and negative togethei 

Blit if we contemplate any one of the classes so toimed, 
such as the eiass animal or plant oi the class sulphur oi 
phosphoius, or the class white or red, and considei in what 
particulars the individuals included in the class diffei from 
those which do not come within it, we find a very remarkable 
diversity m this lespect between some classes and otheis, 
Theie aie some classes, the things contained in which differ 
fiom other things only in ceitam pniticulars which may ho 
numbeied, ■while otheis diffei in moie than can bo numbered, 
more ev'en than we need evei expect to know. ,Some classes 
have iittle or nothing in common to chaiactenze them by, 
except precisely what is connoted by the name : white tiniogs, 
foi example, are not disticgmshod hy any common piopcities 
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excppt \t 1 iteceps or f dipy are it b only by sufli as are in 
orae way dependent on, or conaeeLed with, whiten ess But 
a hiindrerl generations have not eviiaustetHhe comraon pio- 
peities of aniraak oi of plante, of salphnr or of phoi=p}ioui& ; 
nor do we suppose them to be exliaustiblo. but proceed to noif 
observations and^ experiments, m the full confidence of (b^- 
covering new properties w^hieh were by uo means implied mr 
those we previously Imew. While, it any one were t« propose 
for investigatiou the commou propeities of all things which 
are of the same colour, the same sJiape, or trie same specific 
grai ity, the absuidity would be palpable We hai e no gi ound 
to bebeve that any such common p*opertiefc exist, except duh 
as mar be shown to be lavohed, in the supposition itself, or 
to be deiiyible from it by some law of causation. It rppears, 
theiefore. that the propeities on which we ground our classes, 
sometimes exhaust all that the class has in common, oi con- 
tain it all by some mode of implication , but in otJiei Wj- 
stances we make a oelection of a few piopeities from among 
not only a greater uumbea,'but a number inexhaustible by n% 
and to which, a.^ we know no bounds, they may, so fai as we 
are couoeined. be regarded ns infinite 

Thcie IS no impropnetyin saying that, of these two classi- 
fications, the one auswers to a ranch more ladical rbstincuon 
lu the things themselves, titan the othei does. And if any one 
even chooses to fay that the one clstefeification i« made by 
nature, the other by us foi oui convenience he will be light ; 
provided he means uo moie than this: Whore a ceitam 
appaienc difierence between things (though pet haps in itself 
of little moment) answers to wo know not what mimbei of 
other ditferencof, pervadmg nor only theii kuown propcities, 
but piopeities yet undiscovered, it is not optional but im- 
perati'^e to rocogmse this diffeience as the fivundation of a 
specific distinction: while, on the contrgiy, diffeiences that 
are naeiely finite and determinate, like those de'iiguated by 
the woidb white, black, or red. may be disregarded it the 
puipose for wbxeh the classihoatiou is madp does not regime 
attention to those particular properties. The diffeiencea, 
however, are made by nature, in both cases; while the recog- 
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nitioTi of those differences as gro nds of cla s ficat on an. 1 of 
naming is equally in both case the act of man only n 
Jie one ta e the ends of language and of classification vronld 
be subieited if no notice were taken of the difftrencej while 
in the other es£e,t]ie necessity of taking notice of it depends 
on the importance or nmmpoitance of the particular qualities 
,in which the diffeietn e happens to consist. * 

Now, these classes, distinguished by unknown nmltitnde^ 
of propeities, and not solply by a few deternunate oiies-~ 
which are parted off from one another by an unfathomable 
chasm, instead of a mere ordinary ditch with a visible bottom 
— are the only classes which, by the Aiistotehaa logicians, 
were considered as genera or species. Differences irhieb 
extended only to a certain pioperty or propertiea, and theie 
terminated, they considered as differences only in the tu:cidevt6 
of things : hut wheia any Jaas differed from other thiugs by 
an infinite senes of diffeiencc^', known and imbnown, they 
considered the dDtinf’tion a= of one and «poke of it a? 
heiug an es^e»'>''i(d difference, which is also one of the current 
meanings of that vague esprecsion at the present day. 

Ooncening the schoolmen to have been justified in diawing 
a broad line of sepaiation between these two kinds of classes 
and of class-diatinctious, I shall not only retain the dinsion 
itself, but continue TO express it in then language. According 
to that language, the proximate (or lowest) Kind to which 
any indindual la referiible, is called its species. Conformably 
to thift, Isaac Newton would he said to be of the species man. 
There are indeed numerous sub-elassea included in the class 
roan, to which Newton also belongs , for example, Christian, 
dUd Enghshman. and Mathematician. Bui these, though 
di'Jtmat classes, are not, in our sense of the term, distinct 
Kinds of men. A Christian, for example, differs from other 
human beings ; hut he differs only in the attubnte which 
the word expresses, namely, belief in Christianit} , and what- 
ever else that implies, either as involved m the fact itself, or 
connected with it.throngh some lav. of cause and effect. We 
should never think of inquiring what properties, nneonneeted 
with Christianity, either as cause or effect, are common to 
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a,Il Chx ?tians and peculiai to tiieiti -wh.le .n regaid to all 
!Mefl, pliy biologists are peipetiially caiiying on such ac 
inq^tiiry ; nor is the answer e\ei likely to he completed, ilan, 
theiefoie, we may call a species , Olnistian, or ilathematioian, 
ws cannot 

Note here, that it is hy no means intended to imply tL it 
there may not be diffeient KmdS;, oi logical species, of man. ■ 
The vaiions races and temperaments, the two sexes, and eieu 
the vjuous ages, may be diSeiences of kind, within oui mean- 
ing of the teim. I do not. say that they aie so. For in the 
piogieas of physiology it njay almost be said to he made out, 
tint the diffeiences which leally exist between diftereut races, 
seie'r&e., tollow as consequences, unacr laws of nitme, fiom 
a small number of piimaiy diUerences whi\.h can be precisely 
detcriTuaed, and which, as the phiase le, acnoimt for all the 
lest If this he so, these aio not distinctions in kind, no 
more than Cbiiatian, J ew, Mnssminaii, and Pagan a dihhrence 
whii.h also carues manj consequences along with it. And in 
this way classes aie often mistaken foi leal Kinds, which are 
afterwards pio'ved not to be so But it it tinned ont that the 
diffeiences were not capable of being thus accounted fox. then 
Caucasian, Mongolian, Negro. &c,. would be really diheient 
Kinds of human beings, and entitled to be lanked as specie ^ 
by the logician; though not by the natmalist. For (as alieady 
noticed) the word species is used in a diheient wgruheutmu 
111 logic and in natural history. By the naturalist, oigam^ied 
beings ore not usually said to be of different speabs. if it is 
^uppo«ed that they has'e descended from the same stock. 
That, bowes'ei, is a sense aitificially given to Bie word, for 
the technio'tl purposes of a paiticular science. To tim 
logician. It a negro and a white man differ in the same man- 
ner (hoAvever less in degree) as a hoi^e and a camel do, that 
IS, it then differences are inexhaustible, and not refernble to 
any common cause, they aie different specie^, whether they 
are descended from common ancestor oi not. But if ciisir 
diffeiences can all be tiaced to climate aiid.habit.s, or to some 
one or a few specidl differences in structme, ihey are not, in 
the logician’s view, specifica,Ily distinct. 
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hen ihe j,)ji n t specc^s or prox mate Kind to'nl eh an 
liidi-v dual beloagB has been ascertained the propeities coto- 
mon to that Kind mcl«de necessarily the whole of the common, 
properties of every other real Kind to which the indmdnal can 
be refernble. Let the indhidual, for example, be Socrates, and 
the proximate Kind. roan. Animal, or living- creature, is al-o 
.a leal Kind, and includes Soeiates , but, since it likewise in- 
cludes man, or in othei words, since all men are arumal?, the 
properties common to anunak form a portion of the common 
properties of the s-ub-claas. man And it there be any class 
which includes Socrates without mcliiding- man, that class is 
not a real Kind. Let the class, toi example, be flat-no’ied; 
that being a class which inelades Socrates, without inclading 
all men. To determine -whether it is a real Kind, we must a‘k 
oursehes this question * Have ah fiat-c.o«ed animals, in addi- 
tion BO whatevti is iraplied in their Sat nosea, any common 
properties, other than those which are common to all animals 
•whatever’ If they had : if a flat nose were a mark or index 
to an indeflnite number of other pecuhaiities, not deducible 
from the former by an ascertainable Ion’, then out of the 
dasis man we might cut another class, flat-nosed man, which, 
according to our definition, -would he a Kind. But if we could 
do this, man would not be, a*' it was assumed to be, the 
proximate Kind. Therefore, the prcpeities of the nioximate 
Kind do comprehend those (whether known or unknown) of 
all other Kinds to which the individual belongs j which -wa'^ 
the point we undertook to prove. And hence, eveiy other. 
Kind which is predicable of the individuo,!, "will be to the 
proximate Kind in the relation of a genus, according to even 
the popular acceptation of the terms genus and species . that 
ifc, it wiU be a laiger class, Including it and moie 

We are now able to fix the logical meaning of these terms. 
Every class which is a real Kind, that is, -which is distin- 
guished from all other classes by an indeterminate multitude 
of pioperties not deiivable from one another, is either a ge-aus 
or a species. A^Cmd which is not divisible into othei Kinds', 
cannot be a genuK, because it has no species under it ; but it 
is itself a species, both with reference to the i-ndividuals below 
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and to the genera above ('^peoes P a^drcab hs and Spec es 
hjiablib) Bat e\eiy Isind which, admits of divi‘?ion into 
leal Kind? (as ammal into mamma], bird, fish. &e., oi Lud 
into vaiiuus species of bnds) is a germs to ail below 
it, a species to all genera in -whieh it is itself included. 
And heie we may close this part of the discussion, and pass 
to the three remaining predicables, Diflfeieutia, Fropnmn, and^ 
Aceidens. 

§ 5. To begin with Biffeieatia. This word is conelative 
with the words genus and species, and as all admit, it signifies 
the attribute waieh distiogmshes a given species from eveiy 
other species of the same genus. Th.s is so far cleai . but we 
Kidy still ask, which of the di.3tiiiguisbing attributes it sigm- 
fies. For we have seen that every K.ad (and a species must 
be a Kind) is distinguished from o’-her Kinds, not by any one 
attribute hut by an iadehnite number. Man, for instance, is 
a speces of the genus animal: Eational (or rationality, f'oi it 
IS of no consequence here whether we use the concrete or the 
abstract form) i? generally assigned by logicians as the I>iSe- 
rentia, and doubtless this attubute serves the purpose of 
distinction hut it has also been remarked of man, tliat ho 
a cooking animal * the only animal that dresses its tood. 
This, therefoie, is another of the attributes by which the 
iapecies man is distinguished from othei speues of the same 
genus would this attubute serve equally well foi a diffe- 
rentia? The Aristotelians savNo: having laid it down that 
the diffetentia mi.st, like the genus and species, be of the 
tsseiice of the subject. 

And here wo lose even that vestige of a meaning grounded 
in the nature of the things themselves, which may be sup- 
posed to be attached to the word essence when it is said that 
genus and species must be of the essea'’e of the thing Thei’c 
can be no doubt that when the sehoolmeu talked of the 
essences of things as opposed to their accidents, thev had 
r oafusedly lu view the distioetion between diifeiences of kind, 
and the ditferences which aie not of kind, they meant to inti- 
mate that genera and species must be Kinds, Their notion 
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of t e essence of a th ng was a nocioa of a sometliiug 

vl h maiei t -shat -t is, i e. winch makes if the Kind of 
thing that it is — which cause-s it to have all that wiiiety of 
propel ties which discinguibh its Kind. But when the matter 
came to he looked at rcoie closely, nobody could di&co", er ichat 
caused the tluiig to haie all those propertiets, uoi even that 
jihere was snvtMag whith caused it to have them. Logicians, 
howeier, not liking to admit this, and heiag unable to detect 
what made the thing to wh^t it was, satisfied themselvet. 
with what made it to be ivhafc it wao called Of the innu- 
mexahlfe pioperties, known and unknown, that aie common to 
the class man, a poition only, and of couzse a veiy small 
portion, are connoted by its name , these few, howevei* will 
na*'uraily have been thus distinguished fiom the rest either for 
their greater obi'iousiiess, oi for greatei supposed importance. 
These properties, than, whioh wete connoted by the name, 
logicians seized upon, and called them the essence of the 
species; and not s'^opping theie, they affirmed them, in the 
case of tie mji'ina species, to be the esstnce of the indiiiduai 
too ; foi it was then mamm, that the epecies contained the 
“whole essence’’ of the thing. Metaphysics, that fertile fiel.l 
of delusion propagated by language, dees not afford a moie 
signal instance of such delusion. On thisaccuiint it was that 
lationality, being connoted by the name mac, was allowed to 
be a dilferentia of the class , hut the peculiarity of cooking 
their food, not being connoted, was lelegaced to the class of 
accidental piopexuas. 

The distiiK tion, theiefore, between Differentu. Propumn, 
and Accidens, is not grounded in the nature of things, bat in 
the connotation of names ; and we must seek it theie, if w© 
Wish to nnd what it is. 

Fiom tbs fact that the geniii includes the species, in other 
words denotes moio than the apeeies, or is piedicaUe of a 
greater uunibei of indiYiduais, it follows that the specie'! mast 
connote more than the geuus. It must connote all the attri- 
butes which the ^enns connotes, or there would be nothing 
to prevent it froin denoting individuals not included in the 
genus. And it m^l^t connote something besides, otherwise it 
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^ould include the wl ole genus. An mal den tee all tl e nd 
viduals denoted by man, and many more. Man, therefor, , 
must connote all that animal connotes, otherwise there might 
be men who aie not animals , and it must tonnote something 
more than animal connotes, otheiwise all animals would be 
men. This smplus of connotation — this which the species 
connotes o\er afld above the connotation of the genus — is the 
Differentia, or specific difference , or, to state the same piopo- 
sitiou in other words, the Diffeientia is that which must be 
added to the connotation of the genus, to complete the conno- 
tation of the species 

The word man, for instance, escliisiiely of what it con- 
note in common with animal, also connotes rationality, and 
at least some appioximation to that external foim which we 
all know, but which as we have no name fur it consideied in 
itself, we aie content to call the human The Differentia, or 
specific difference, therefore, of man, as refeiied to the genus 
animal, is that outward foim and the possession of reason. 
The Aristotelians said, the possession of reason, without the 
outward form. But if they adhered to this, they would have 
been obliged to call the Houyhnhnms men. The question 
never arose, and they were never called upon to decide how 
such a case would have affected their notion of essentiality. 
However this may be, they weie satisfied with taking such a 
poition of the differentia as sufficed to distingnish the species 
tiom all other existvn/j things, though by so doing they might 
not exhaust the connotation of the name 

§ 6 And here, to prevent the notion of diffeientia from 
being restricted within too narrow limits, it is necessary to 
remark, that a species, even as lefeired to the same genus, 
will not always have the same diffeientia, hut a diffeient one, 
according to the principle and purpose wliicli preside over the 
particular classification For example, a natmali&t sm\eys 
the various kinds of animals, and looks out foi the classifica- 
tion of them most m accordance with rhe^ oi der in which, for 
zoological purposes, he considers it desiiable that we should 
think of them. Mhth this new he finds it advisable that 
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one of Ills fundamental divisions should be mto mnn-blooded 
and eold-biooded animals; or into animals ■which bieathe 
with lungs and those which breathe -with gills : or into cai- 
niioroTis and frugivoious oi graminivorous ; oi int-o those 
vhich walk on the fiat part and those -which -walk on the 
extremity of the foot, a distinction on -which two of Cuvier’s 
families are founded. In doing this, the naturalist creates as 
many new classes . which aie by no means those to which the 
individual animal is familiarly .and spontaneously referred ; 
nor should we e-ver think of assigning to them so prominent 
a position in our airaugement of the animal kingdom, unless 
'for a preconceived purpose of scientific convenience. And to 
the liherty of doing this theie is no limit. In the examples 
we have given, most of the classes are real Eunds, since each 
of the peculiarities is an index -to a multitude of properties 
belonging to the class which it charactenses but even if the 
case were otherwise — ^if the other piopeities of those classes 
could all be derived, by any piocess known to us, from the one 
peculiaiity on which the class is founded — even tlien, if thc'.e 
derivative pioperties weie of primaiy importance for thepUi- 
poses of the naturalist, he would be warranted in founding his 
primary divisions on them. 

If, however, practical convenience is a siiffieient -warrant 
for making the main demarcations in our arrangement of 
objects lun in bnes not coinciding with any distinction of 
Kind, and so creating genera and species la the popular 
sense which are not geneia or species in tlie iigorous sense 
at all, a foo'tiori must -we be wairanted, when our geneia 
and species are real genera and sjiecies, in luarking the dis- 
tinction between them by those of their properties which con- 
siderations of practical convenience most stiongly recommend. 
If we cut a species out of a given genus — the species man, 
foi instance, out of the genus animal — with an intention 
on our part that the peculiarity by which we are to be 
guided in the application of the name man should be 
rationality, then rg,tioiiality is the differentia of the species 
man Suppose, howevei, that being naturalists, we, for the 
purposes of our paiticular study, cut out of the genus animal 
VOL. I. L 
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the same spec es man b t with an mbeut on tl at the d s 
tinction between man and all other species of animal should 
]>e, not rationahty, but the possession of ‘ four incisors in 
each jaw, tusks solitary, and eiect posture.” It is eiident 
that the woid man, when used by us as natinalists, no longer 
connotes rationality, but connotes the three othei properties 
specified 5 for that which \\ e have expressly in view when, 
we impose a name, assuredly foims part of the meaning of 
that name. We may, theiefoie. lay it down as a maxim, 
that wherever there is a Genus, ^.nd a Species marked out 
fiom that genus by an assignable differentia, the name of 
the species must be connotative, and must connote the diffe- 
rentia , but the connotation may be special — not involved m 
the signification of the term as ordinaiily used, but given to 
it when employed as a teim of art or science. The word Man 
in common use, connotes rationality and a certain form, but 
does not connote the number oi chai-acter of the teeth ; in the 
Lmnaean system it connotes the number of inoisoi and canine 
teeth, but does not connote lationality nor any paiticulai 
term. The word man has, theiefoie, two different meanings , 
though not commonly consiJeied as ambiguou«, because it 
happens in both cases to cZenote the same individual object s. 
But a caae is conceivable in which the ambiguity would 
become evident we have only to imagine that some new 
kind of animal were discovered, having Linn<£us’s thaee clia- 
lacteiistica of humanity, hut not rational, 01 not of the human 
form In ordinaiy parlance, these animals would not be 
called men , but m natuial histoiy they must still be called 
so by those, if any there should be, who adheie to the Linncein 
classification ; and the question would aiise, whether the woid 
should continue to be used m two senses, or the classification 
be given up, and the technical sense of the term be abandoned 
along with it. 

Words not otherwise connotative may, in the mode just 
adverted to, acquire a special or technical connotation. Thus 
the word whiteness, as we have Si> often remaiked, connotes 
nothing ; it merely denotes the attribute corresponding to a 
certain sensation, but if we are making a classification of 
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colours, and desire to j ustify, or even merely to point out, the 
particular place assigned to whiteness in. our arrangement, we 
may define it “ the colour produced by the mixture of all the 
simple rays : and this fact, though by no means implied in 
the meanmg of the word whiteness as ordinal ily used, but 
only known by subsequent scientific investigation, is part of 
•*ts meaning in the particular essay or tieatise, and becomes 
the differentia of the species.'* 

The differentia, therefijie, of a species may he defined 
to be, that part of the connotation of the specific name, 
whether ordmary or special and technical, which digtin- 
gniihes the species in question from all other species of the 
genus to which on the paraeular occasion we are refer- 
ring it. 

§ 7. Hating disposed of Grenus, Species, and Differentia, 
we shall not find much difficulty in attaining a clear concep- 
tion of the distinction between the other two predicables, as 
well as between them and the first three. 

In the Aiistotehan phraseology, Grenus and Differentia 
are of the essence of the subject ; by which, as we have seen, 
is really meant that the properties signified by the genus 
and those signified by the differentia, foim part of the con- 
notation of the name denoting the species. Piopimm and 
Aecideas, on the other hand, form no part of the essence, but 
are piedicated of the species only accidentally. Both aie 
Accidents, in the wider sense m which the accidents of a 
thing are opposed to its essence , though, m the doctiine of 
the Predicables, Aceidens is used foi one sort of accident 
only, Propiium being another soifc. Proprium, continue the 
Schoolmen, is predicated accid&iitolly.) indeed, but necessanly , 
or, as they furtlier explain it, signifies an attribute which is 
not indeed part of the essence, but which flows from, or is a 
consequence of, the essence, and 13, therefore, inseparably 


* If we alloT^" a differiatia to what js not is'iIIt a Speeies For the distinc- 
tion of Kinds in the sen^e explained by ns not being in any way applicable to 
attribute!!, it of course follows that altboii^t attributes may be put into classes, 
those classes can be admitted to be genera or species only by courtesy. 
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attached to the species; the caiiotis propeities of a 
triangle, wiiieli, tUongli no part of its defimtion, mast ueces- 
aarily be possessed by whatever comes nuder that cleiimtion. 
Acoidensj on the contiary, has no cotmection whatever with 
the essence, but may come and go, and the species still re- 
main what it was before. If a species could exist without its 
^ToimsL^ it must be capable of esisting without that on which 
its Pi’opria aie necessarily consequent, and therefore without 
its essence, without that 'i^hich constitutes it & species. 
But an Accxdeus, whether sepaiablo or mbepaiahlfc from the 
species m actual experience, may be supposed separated, 
nuthout the necessity of supposing any other alteration , or 
at least, without, supposing any of the essential properties of 
the species to be altered, since with them an Aecideno has no 
connexion. 

A Propnum, therefore, of the species, maybe defined, any 
attribute which belongs to all the mdividuAls included in the 
species, and which, though not connoted by the epecific name, 
f either oidinanly if the classification we are considering be tor 
ordinary purposes, oi specially if it be fora special pujpose,) 
yet follows from some attribute which the name either ordi- 
nal liy or specially connotes. 

One attribute may follow from another in two ways ; and 
there are eomsequently two kinds of Piopiium. It may 
follow as a eoaclusiou follow: premises, or it may follow as 
an etfect follows a clause. Thus, the attribute of haYiug the 
opposite sides equal, which is not one of those connoted by 
the word Parallelogram, nevertheless follows fiom thorie con- 
noted by it, namely, from having the opposite sides straight 
lines and parallel, and the number of sides four. The attri- 
bute, therefore, of heiving the opposite sides equal, is a Pro- 
piiiim of the class paralieiogram , and a Proprnun of the 
first kind, which follows from the connoted attnbutes bf way 
of damonstfatiori,. The attiibute of being capable of under- 
standing language, is a riopruun of the species man, since 
without being connoted by the word, it follows fiom an attii- 
bute which the word does connote, viz,, from the attribute 
of rationality. But this is a Piopnum of the second kind, 
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ich folio ?s l)j waj of caasMiOn. How it is thar one pio- 
peitj of a tiling follows, or can be iutened, from anoilier ; 
under wliat conditions tins is possible, and what is tbo exact 
meamng ot the pbrase ; are among the questions wMch «ill 
occapy us in the two bucceeding Books. At present it needs 
ealj he said, that whether a Piopnnm follows by demonstia- 
•tiOQ or by causation, it follows ^teoeasanly , tliat is to say, its 
not following would be mconsisteut with some law which we 
regdid as a part of the epustitutioa either of our tliinking 
faculty or of the univeise. 

§ 8. Under the remajmng piedicable, Accidens, are in- 
cluded all altiibules of a thing winch are neither invoiT#d in 
the significauoE of the name (whethei oidinanly oi as a teim 
of art), nor have, so far as we Icnow, any necessary courtesiou 
with attribnies which are so incolred. They are commonly 
divided into Separable and Inseparable Accidents. Insepaiabfo 
accidentb are those which — although we know of no oounesion 
between them and the awiioures constitutive of the sptcies, 
and although, therefoie, so far as we aie awaie,fhey might be 
.‘itoenfc without making tfte name inapplicable and the species 
a ditreient species — are yet never in fact known to be absent. 
A concise mode of espiessing the same meaning is, that la- 
sepaiable accidents are piopeities which are unirei&al to the 
species, but not neces^aiy to it. Thus, blackness is an nttii- 
bute of a ciw, and^ as fai as we know, an umveisal one. But 
if \ve were to discovei a lace of white buds, in other respects 
resembling erowb, we should not say, These are not crows , we 
should say, These are white crows. Ciow,theiefoie, does not 
connote blackness ; not, from any of the attributes which it 
dues connote, whether as a word in popular use or as a term 
of art, could blackness he inferred, Hot only, therefoze, can 
we conceive a white crow, but we know of no reason why sueh 
an animal should not esxst. Since, however, none but black 
crows are known, to exist, blackness, in the present state of our 
knowledge, ranks as an accident, but an insepaiahle accident, 
of the species crow. 

Sepaidble Accidents are those wMeh are found, in point of 
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fact, to Tse sometiiiies alreent from the species . ^h^th are not 
only not necessary, hut not even universal. They are &uch as 
do not belong to every individual of the species, hur only to 
some individuals ; or if to all, not at all tunes. Thus the 
colour of an European is one of the separable accidents of 
the species mauj, because it is not an attribute of all human 
creatures. Being boin, is also (speaking m the logical sense)’ 
a separable accident of the species naan, because, though an 
attribute of all human beings, it is so only at one particular 
time AfoHtO'n those attributes ■which are not constant even 
in the same individual, as, to be in one or in another place, to 
be hot or cold, sitting or walking, must be ranked as separa- 
ble accidents. 



, CHAPTER Tin. 


or DEFINITION. , 

§ 1. One necessaiy part of the theory of Hames and of 
Propositions remains to be treated of m this place ; the theory 
of Dedmtions As being the most impoitanr of the class of 
propositions T^nieh we hare characterized as purely verbal, 
they have alieady received some notice in the chapter pie- 
ceding the last Put their fuller treatment was at that time 
postponed, because definition is so cloaely connected with 
classification, that, until the nature of the latter piocess is 
in some measure undeistood^ the foinaer cannot he discussed 
to much purpose. 

The simplest and most correct notion of a Definition is. a 
proposition declaiatory of the meaning of a word , namely, 
either the meaning which it bears m common acceptation, or 
that which the speaker or wiiter, for the particulai purposes 
of his discourse, intends to annex to it. 

The definition of a woid being the pioposition which 
enunciates its meamng, words which have no meanmg are 
unsusceptible of definition. Proper names, therefore, cannon 
be defined. A proper name bemg a mere mark put upon an 
individual, and of which it is the characteristic propeity to be 
destitute of meaning, its meaning cannot of course be de- 
clared , though we may indicate by language, as we might 
indicate still more conveniently by pointing with the finger, 
upon what individual that particular mark has been, oi is 
intended to be, put. It is no definition of “ John Thomson” 
to say he is “ the son of General Thomson , ’ for the name 
John Thomson does not express this, Heither is it any 
definition of “ John Thomson ’ to say he is the man now 
crossing the stieA.'’ These propositions may serve to make 
known who is the particular man to whom the name belongs, 
but that may be done still more unambiguously by pointing 
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to him which hoveve) has not been ebteeraed one of the 
raode^ of definition. 

In the case of connotative nrrae<, the meaning, as has been 
bo often obseried, is the connotation : and'tbe definition of a 
connotative name is the pioposition winch declsies its oonno- 
Uhon This laigit he done either directly or indnectiy. The 
direct mode would be by a pioposition in this foim : “Man ^ 
(or wbatsofivei the word may be j is a nmne connoting such 
and buch attiibutesf’ oi ‘ ib ^ narap winch, ivlien predicated of 
anything, signifies the possession oi am h and such attribute^ 
by that thing.'’ Or thus : Man is eieiytiung rtludi poascsses 
such dncl buch afctiibutes , Man is evei-ytlving which possesbes 
corporeity, organization, life, rationality, and certain pecn- 
Lanties of esteina! foim. 

Tci 3 foiin of definition is the most precise and least eqiu- 
vocal of any . but it is cot biief enoiigh, and is besides too 
technical for common dascouibti. The moio usual mode oi 
dfcclaimg the connotation of a name, is to predicate of it 
anothei name or names of known signification, which connote 
the same aggregation of atinlmtes. Tins may be done wther 
by predicating of the name intended to be defined, anotlni 
connotative name exactly syaonymouu, as, “ Wan is a human 
l-emg, ’ which is not commonly accounted a definition at aJj ; 
or by piedicahng two oi moie connotative nameb, which 
make up among them the whole eumiutation of the name to 
be defined. In this last cape, again, we may eithoi eompose 
our definition of as many connotative names as there ore 
attiibiites. each attiihute being connoted by one, as, Man is 
a cojporeal, oigamzed, animated, rational being, shaped so 
and so , or we may employ names which connote several of 
the attiilmtes at onre, as, JIan is a latioHdl anithdl, shaped 
so and so. 

Tiie definition of a name, according to this view of it, is 
the sum total of all tlie esbf'n.hal propositions which can he 
framed with Hint name foi their subject. All piopositionsthe 
truth of which as implied in the name, all those which we are 
made awaie of by merely hearing- the name, are included in 
the definition, if complete, and may be evolved iiom it without 
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the a d 01 any othei premises ; whellier tke definition esprease-j 
them in two oi three words, or in a larger mimder. It is, 
riierefore, not without reason that Condillac and otliei writer^, 
have affirmed a defimtion to be au ati<d^<,ts. To resolve any 
compIoT whole into the elements of whioh it is eompounded, 
is the meaumg of analysis : and tins vre do when we itplace 
one wuid which connotes a set of attributes eolleetivelj. by 
two or more whieii connote the same attributes singly, or in 
smaller groups. , , 

§ 2 From this, howevei, the question naturally aiises, in 
what manner aie we to define a name which connotes oniy a 
single attribute : for instance, “ white, which connotes 'no- 
thing bat whiteness : “rationaV’ whacb connotes nothing but 
tne possescsion of reason. It might scem that the meaning of 
sudi names could oniy be deelated in two ways ; by a synony- 
mous teim. if any such can be found , oi in the direct way 
already alluded lq . •* ^Vhite is a name connoting the attribute 
whiteness.’" Let us see, however, whether the analyus of 
the meaning oi the name, that is, the breaking down of that 
meanmg into several parts, admits of being earned faither. 
Without at piesent deciding this question as to the word 
it IS obvious That in the ca'se of rational some fuither espU- 
nation may he given ul its meaning than is contained in the 
pioposicion, Eational la that which pobSe&Rtjs theattiibnteof 
reason , ” since the attubute reason itself admits of being de- 
fined. And here we must turu oui attemion to the defanitious 
of attiibutes, or rather of the names of attributes, that is, of 
abstract names. 

In legard to such names of attiibutes as are connotatire, 
and express attributes of those attributes, there is eo diffi- 
culty : like other eomiotativ'e names they aie defined by de- 
claring their connotation. Thu=. the ycoxA fault maybe defined, 
a quality productive of evJ oi mconvemence. ' Sometimes, 
again, the attribute to he defined is not one attribute, but an 
union of seveidl ; ’5^6 havt onlT,theiefore,toput together the 
names of all the attributes taken sepuiately, and we obtain 
the definition, of the name which belongs to them all taken 
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together ^ a definition which will co^re^)'pond exactly to that 
of the Gorrespoading concrete narae. For, as we de5o.e A con“ 
ciete name by enumerating the attiibutes which it connotes, 
and a"! the attributes connoted by a concrete name form the 
entire signification of the coirespontlmg abstract name, the 
same enumeration ■will serve for the definition of both. Thiia. 
if the definition of a himian hevny be this, “ a being, coi poieal, 
animated, rational, shaped so and so,” the definition nf 
hmamty will be corporeity and^nimal life, combined with 
ratioualitv. and with sucli and such a shane. 

u 3 , 

When, on the other hand, the abstract name does not 
evuiress a com plication of attributes, buta =>ingle attiibiite, we 
must remember that every attribute is grounded on some tact 
or phenomenon, fioni which, and which alune, it deiives its 
mectumg. To that fact or phenomenon, called in a former 
chrtpter the foundation of the attribute, we must, therefore, 
have leeonrse for its definition, hTow, the foundation of tlie 
attribute may be a phenomenon of any degree of complexity 
consisting of many different parts, either coexistent or m 
sncce->sion. To obtain a definition of the attiibutc, we must 
analyse the phenomenon into these paite. Eloquence, foi 
example, is the name of oneattabuteonly ; but this attrdmee 
IS grounded on external effects of a (■ompheated nature, flowing 
from acts of the person to whom we ascribe the altiibnte ' and 
by resoh ing this phenomenon of causation into its two pAit'^, 
i,he cause aud the effect, we obtain a detmition of eloquence, 
viz, the power of influencing l be ieelings by speech oi wimng. 

A name, therefore, whether concrete or abstract, admits of 
definition, provided we are able to analyse, that is, to dislin- 
guish into paits, the attribute or set of attributes uhmh con- 
stitute tlie meaning both of the concrete name and of the 
correspoudiDg abstract - if a set of attributes, by ennraeratmg 
tliem ; if a single atbibute, by dibseeting the fact or pheno- 
menon (whether of peieeption or of internal consciousne'-'i} 
which is the ibundation of the attribute. But. further, even 
when the fact is one of our simple feeliitgs or states of con- 
sciousness, and therefore unsusceptible of onalysif!, the names 
both of the object and of the attnoute still admit ot definition , 
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or rather, -worald do so if all our timple feeliugs had name'. 
Whiteness mav be defined, fhe property or power of exciting 
the sensation of white. A white object may be defined, an 
object which excites the sensation of white. The onij names 
which are nnsnsceptible of definition, becanse tbeu- meaning 
IS unsusceptible of analysis, are the names of the simple feel- 
ings themselves. The'O are in tne same condition as proper 
names, dhoj are not indeed, like proper names, uinneaiung : 
for the words se^isaiioii of signify, that the sensation 

which I so denominate resembles otbei sensations which I re- 
member to have had before, and to have called by that name. 
But as we have no words hj which to reeal those former sen- 
sations, except the very woid which we seek to define, or some 
other which, being exactly synonymonB with it, requires defi- 
nition as much; words cannot unfold the signification of this 
class of names ; aad we are obliged to make a direct appeal to 
the personal expeiieace of tne individual whom we address. 

§ 3. Havmg stated what seems to he the true iJei of a 
licfinition, I proceed to examine some opinions of pbilo- 
sophera, and some populai conceptions on the subject, which 
confiict more or less With that idea. 

The only adequate definition of a name is, as already re- 
mained, one which dedaies the fact?, and the whole of the 
facts, which the name involves in its signification But with 
most persons the object of a definition does not embrace ?o 
much; they look foi notliiog more, in adefimlion, than aguide 
to the correct use of the tern — a protection against applying 
It in a manner inconsistent with custom and conveatioa. Any- 
thing, theretore, is to them a sufficient definition of a term, 
which will serve as a correct index to what the term efunotes ; 
though not embracing the whole, and sometimes, peihaps, not 
even any part, of what it connotes. This gives ri»e to two 
sorisof imperfect, or unscientific definition ; Essential but in- 
complete Definitions, and Accidental Definitions, or Descrip- 
tions. In the forxaer, 3 conootative name is defined by a part 
only of its connotation ; tn the latter, by something which 
forms no part of the connotation at all. 
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An example of fhe firet kind of imperfect definil ions the 
followirijj Man is a rational animfil. It is impObsible to 
consider this as a complete defnntion of the woid Man, ':iuce 
(as befoie remaiked) if we adhered, to it we should be obliged 
to call the Hoayhnhnifl& men ; but as there happen to be no 
Hoayhnlmms, this impel lect defnntion is sa&cient to raaik 
out and distinguish fiom ail other things, Iheobjeets at present 
denoted by “ man , all the beings dotnally known to exist, of 
whom the name is piedicable. Though the wordia defined by 
some only among the attributes which it connotes, not by all, 
it happeci that all known objects which po-.sePB the enume- 
rated attiibates, possess also those which aie omitted ; so that 
the 'iielrl of predication which the woid covoio, and the eraploy- 
ment of it which is conformable to usage, are as well indicated 
by the inadequate definition as by an adequate one. Such 
definfiions. however, aie always liable tobeoveithrownby tne 
discovery oi new objects in natiu'e 

Definitions of this tend aie what logicians have had in 
View, when they laid down the lule, that the definition oi a 
species bhould be pigT genvs Diffeieotia being 

seldom Uken to mean the whole of the peeuliauticg eonstifi- 
live of the species, but some one of those peculiarities only, 
a eorafdete definiuon y?nuld'be per gemAtct 
than cliffpy'e/ittum. It would include, with the name ot the 
superior genus, not merely soriie attribute which distinguishes 
the species intended to be defined from all other species oi the 
same genus, but all the attributes implied m the naine of the 
species, which the name of the supeiioi genus has not already 
implied. The assertion, how'ever, that a definition must ot 
necessity consist of a genus and diffeientiiE, is not tenable. It 
was early remarked by logicians, that the ffe/i'ns in 

any classification, having so genus superioi toitseit, could not 
be defined in this moaner. Yet we have seen that all names, 
except, those of our olementuiy feelings, are susceptible ot 
definition m the strictest sense, by setting forth m words the 
constituent paits of the tact or phenomenon, ot which the 
connotation of every word is ultiinotely composed. 
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§ 4 Although the first land of impel feet definition, 
(which defines a eonnotatiire term hj a pait only ot wliaf it 
connotes, but a part sufccient to maik out coireetly the 
boundaries of its denotation,) has been considered by the 
ancients, and by logicians in genez-al, as a complete definition ; 
It has always been deemed necessary that the^ attributes em- 
ployed should really foim part of the connotation ; for the 
rule was that the defimuon must be drawn fiom the esseno'i 
of the class ; and this would uot,have been the case if it had 
been la anydegTee made up of attiibutes not connoted by the 
name. The second kind of impetfect definition, thei efore, in 
■winch the name of a class is defined by any ot its accidents, 
— that IS, by attributes which aie not included in iis conSota- 
tion, — ha? been rejected fiom the rank of genuine Definition 
by all logicians, and has been teimed Description. 

This kind of imperfect definition, however, takes its ri^e 
fiom the same cause as the othei- namely, the willmgcess to 
accept as a defiuuion anything -which, whether it espoinitls 
the meaning of the name or not, enables us lo disciiminate the 
things denoted by the name fi om all other things, and conse- 
quently to employ the term m picdication without donating 
iroca established usage. This pui'pose is duly answered by 
stating any (no mattei whatl of the attributes which aie 
common, to the whole of the class, and peculiar to it ; or any 
combination of attributes which happens to be peculiar to it, 
though separately each oi iho'^e altiihufccs ma} be common to 
it with some other things. It is only necessary that the defi- 
mrian (or description) thus formed, should be oonve}Zihlr 
with the name which it professes to define _ that is, should be 
exactly co-exteusive with it, being predicabie of eveiy thing of 
which it is predicabie. and of nothing of which it is not pre- 
chcable; though the attiibutes specified may have no con- 
nection with those which maukind had in. view when, they 
formed or recognised the class, and gave it a name. The fol- 
lowing are coriect definitions of Alan, according to this test ; 
Man IS a mamraiffrous animal, having fby nature) two bands 
ffor the human species answers to this descnptiou, and no 
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cbafl^e mom oi le?3 esteBsi e d the parLacuiars included la 
the sc eace a d its eornpoSition 'hemg thus altered, it may 
easily liappea tliat & different; set of cliafactenstics tnll be 
found better adapted as diiterenu* for debnmg its name. 

In the same manner in which a special or technical defmi- 
tion La» for its object to expound the artificial classification 
out of which it grows , the Aiistofcelian logicians seem to 
hni e imagined that it was also the hubiness of ordinary do- 
finitiou to expuuad the orc^aryp and what they deemed the 
natural, classification of things, namely, the diu&ion of them 
into Kinds; and to show the place which each Kind occupiei,, 
as superior, collareial, oi snboidinate, among other Kinds. 
This notion would account for the rule that all d»fimtii)n 
must necessarily bejicr penits ef d<7}e'>'finhavo, and would dho 
expUiu why n single differentia was deemed biifficient. But 
tv pxpoirodj or expiess lu words, a distinction of Kind, has 
already been shown to be an impossibility, the very meaning 
of a Kind la, that the piopeities winch distinguish it do not 
grow out of one another and cannot therefore be set foith in 
words, eten by implication, otherwise than by enumeraiing 
them all - and all a)e not known, noi are evei likely to be so. 
It IS idle, therefore, to look to this as one of the purposes of a 
definition , while, if it he onlv required that the defiuinon of a 
Kind should indicate what kinds include it or aie included by 
it, any definitions which espo’ind the connotation of the names 
will do this: for the name of each class must nece^ssarily con- 
note enough ot it= propeitaes to fix the boundaries of the 
class. If the definition, therefore, be a full statement of the 
connotation, it is all that a definition can be required to he."' 


* Prole'isor hnTii, m a.s Logie, taiesa peculiar viewof riffinKjon Ite Iin] Js 
(' 71 ' irith th® pregptil -aorJi, that " the deflowoT in its full impoTt .a tfip simi 
of all tte prfijdvnes CLUinoted bytue nama , it etb justs the meaning of a -word ’ 
Bnt bo regards fcn® nj&mmg w i general naine «s lacluhng, not indeed all the 
cntiiaoif properties ot toe cties mined, out all cf them tlnit are iiltimite pro- 
perties Bot resol rab.B into one another "Tlip enniaoratioa of the attnbalee 
ot osygoe of gold, of mao, siould be an enntneraUnB of the finil (so far as can 
1m, made out,) the unuenraWe powers or tuDchons o§ eoch,’ e-nd iwtiitng less 
than this is a complete heflmuon (i 75). An indupendont properry. not 
doiivable from other properties, erenif preTionsb nalrrown, jet as soon as dis- 
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g £> Of tile two iGcomplete and popular mode-i of defini- 
tioa, and in wLar they differ from the complete or philo-so- 
phical mode, enoagli has now been ‘!aid. We shall next, es- 
amme an anuent doctiiae, once generaliy pi-evalent and still 
by no means exploded, ’nhich 1 regard as the source ot a great 
part of the obscurity hanging over some of the most important 
processes of the undei standing in the pursuit of truth. Ac- 
cording to this, the definitions of which wo have now treated 


ifiTeisd 1,60011108, accQrftng ro liini, piTE of ineisias: of fee t,arm, ana 
alionld be iDi’lided in the lie&uiaoa “ tTboa •we wp ttild that iJiacwad, wfwehi 
■ftekao'w to be a trantparenfc glittering. Lard, lad Iiigb'PAO^d substatice is 
composed of carbon, aad js ootiibtiiitible, we most put tbsse additmaa-t proper- 
ties OB tbn same level as fee rest , to us they are beiiLefortll eoEBoted by fee 
■aame’ (. 73 ; Coisc^reailj fee piopositioas fea: duffionii is cemposed ot 
carbon aad that it is com'b«s*'rb 2 e, are r |;arfe:d hy blr Boia as merely rertal 
propositions He carries r/iis dootooe so far os lo oay that naltss iuorii> 1 } 
tian be saotra to bo a coustqaenoe of fee ulumate >aws of an’ma] oxgiaiaitioa, 
morttliiy is connoted bj mvo, cad ‘ 3 Ian is mortal ' i» a merely TeiiTjdl propo- 
Bition .bad one of tba pecidiarines (I fe.nk a d'sairaningenug peouharjty) of 
his fele And Viiliuble treatise is fee large -I'ln. ‘ler of prupusivoas requiring 
proof, and Isiriic b'c evpane-ace, 'whidi, la conform.tyTiiCli this doctrme, he Lon- 
sArrs It not r, al but vtsibai proposihors 

The oh(Sctioa I have to this ianyuage 'S feat U Cjafounds, ox at leest con- 
fuses, a, ffiach more im.pQrM.ut oistinciiun tJun thil trhicii it draws The only 
reason for d.mdiiig Propositions into real and rerhO, is lu older to disenmiuatc 
proposi ticjE 3 w hich cuurey luformatioa about fects, h o-m , hose irhujh. do not . b 
propositiomehife affirms feat an object nas a girenatnibute, nhdedasiamating 
the object by a name whifeaUeuily sign'-tiestheuttubute, adjjj m ittforniatiotito 
tr.at -Khich ira,-, alrendy possessed bj all wao understood the a .me But srhentliis 
issiid it js implied th ti bt tne signification of a netne, is lowatfee eignidcation 
attaohed to it in the common uiitgu of lift I canaot tlnni wa ought to oiy 
that the meaning of a trord inciuiies matters of fict which are miknytro toererj 
person who uses the iFOrd unless he has learnt laeai by special study of a par- 
ticular departo ent of Nature , or feat because a few persons are aware of rh,-se 
matters of fact, the affimatioa ot them it, a proposition coavtyiagnu infurma- 
tioa I bold that {special scientific coBnotatioa ap-irt) a uatas means or con- 
EOtes, auly the properties which 't is a mark of m fee general miad , and feat 
in the case of any additional pTopertiss, hovatror unitowulyfound to acemnpaDy 
tliess, it remains possible that s thisg irhicn fed not possess thepxopeities migl'’ 
pt 11 be thought enutled to the name Jtumu 2 $iat according to Mr Bern's nse 
of langusgB cotinotps ctoren-faoofed, smte the two propartias are always touad 
together, and no cotineriqp has ever been discoi'-ersd between them, but rami- 
Jisut dees not mean elovel-hoofed and •were an anioiai, ro be discovered -which 
chEiyjthc cud, bat has its feet undivided, I venture lo say that it would still be 
called raiEinant 
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are only one of two sorts into whicli definitions may be 
divided, VIZ. definitions of names, and definitions of thing's. 
The former are intended to explain the meaning of a term , 
the latter, the natuie of a thing ; the last being incompa- 
rably the most important. 

This opinion was held hy the ancient philosophers, and hy 
their followers, ■with the exception of the Nominalists ; hut as 
the spirit of modern metaphysics, until a recent period, has 
been on the whole a Nominalist spirit, the notion of defini- 
tions ot things has been to a certain extent in abeyance, still 
continuing, however, to breed confusion in logic, by its conse- 
quences indeed rather than by itselt. Yet the doctrine m its 
owii proper form now and then breaks out, and has appealed 
(among other places) where it was scaicely to he expected, in 
a justly admired work, Aiehbishop Whately’s Loq'ic ^ In a 
leview of that work published by me in the Westminstai 


* In the fuller discussion which Archbishop 'WTiaiely has juren to this 
subject in hit later editions, he almost ceases to regird the definitmiis of names 
and those of things as in any important sense distinct He seems CDth ed 
p 1461 to hmit the notion of a Heal Dednitior. to one which “ oxptims any- 
thing i/wre of the nature of the thing than is implied in the name (including 
under the wind ' implied,” not only what the name connote*, but evorytliing 
which can be deduced bj red"omng from the attributes connoted) Even this 
as ha adds is usuallj called, not a Defianion, but a Eescription , and (uo it 
seems to me) rightly so called A Description, I conceive can onlrbe ranked 
among Definitions, when taken (as in the case of the zoological definition ol 
man) to fulfil the true office of a Definition bydeelaiing the connotation gum 
*tQ a word in some special use, at. a tetm of science or art which special con- 
notation of coarse would not be expressed by the proper definition of the word 
in Its ordinary employment 

Mr Do Morgan, exactly reversing the doctrine of Archbishop "Whatoly un- 
derstands by a Eeal Definition one which contains feas than the Nonunal Deh 
nition, provnled only that what it contains is sufficient for distinction ‘ Dy 
reed definition I mean such an explanation of the word, be it tbs whole of the 
meaning or only part, as will be suffiaent to separate the things contained 
under that W'Ord from all others Thus the following, I believe, is a Complete 
definition of an eliphant An animal which naturally drinks by drawing the 
water into its nose, and then spurting it into its month ’ — Forma! Xopic.p 36 
Mr De Morgan’s general proposition and his example are at variance, for the 
peonliar mode of drinking of the elephant certainly fSrras no part of the mean 
ing of the word elephant It could not he said, because a penon happened to 
be Ignorant of this property, that ho did not know what an elephant means 



BEFINITIO> 


163 


Heview for January, 1 828, anc containing some opinions which 
I no longer entertain, I find the following observations on the 
question now before ns : observations with which my piesent 
\iew of that qne&tion is still sufficiently in accordance. 

“ The distinction between nominal and real definition®, 
between definitions of words and what are called definitions 

■9 

of things, though conformable to the ideas of most of the 
Aristotelian logicians, cannot^ as appears to us, be main- 
tained, We apprehend that no definition is ever intended to 
‘ explain and unfold the natuie of a thing ’ It is some con- 
firmation of our opinion, that none of those writers who have 
thought that there were definitions of things, have evei suc- 
ceeded in discovering any criteiion by which the definitioli of 
a thing can be distinguished from any other proposition 
1 elating to the thing The definition, they say, unfolds thrr 
nature of the taing , hut no definition can unfold its whole 
nature ; and eveiy proposition m which any quality whatever 
IS piedieated of the thing, unfolds some part of its nature. 
The true state of the case we take to Le this. All definition', 
are of names, and of names only ; but, m some definitions, it 
IS clearly apparent, that notlnng is intended except to explain 
the meaning of the word ; while m otbeis, besides explaining 
the meaning of the woid, it is intended to be implied that 
there exists a thing, corresponding to the word. Whetlier 
this he or be not implied in any given case, cannot be collected 
from the mere form of the expression ‘ A centaur is an 
animal with the upper parts of a man and the lower parts of a 
horse,’ and ‘A tiiangle is a rectilineal figuie with three side®,' 
are, in form, expressions precisely similar , although m the 
former it is not implied that any tkmcj. confoimable to the 
term, really exists, while in the latter it is , as may be seen by 
substituting, in both definitions, the word means for is. In 
the first expression, ‘ A centaur means an animal,’ &c., the 
sense would remain unchanged : in the second, ‘ A tiiangle 
means,' &c., the meaning would he altered, since it would be 
obviously impossib^ to deduce any of the truths of geometry 
from a pioposition expressive only of the manner in which we 
intend to employ a particular sign. 
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“ Tliexe ape, therefore, expressions, eommonly passing for 
definitions, -which, include in themsehes more than the mere 
explanation of the meaning of a term But it is not coirect 
to call an expiession of this smt a peculiar tind of definition 
Its difference from the othei kind consists m this, that it is 
not a definitioHj but a definition and something more. The 
definition above given of a triangle, obviously comprises not 
one, but two propositions, peifectiy distingnisbable. The one 
IS, ‘ There may exist a figure, ^bounded by three straight lme=i , ' 
the other, ‘ And this figure may be termed a triangle.’ The 
former of these propositions is not a definition at all • the 
lattei IS a mere nominal definition, or explanation of the nse 
aiid^application of a term The first is susceptible of truth 
or falsehood, and may therefore he made the foundation of a 
tj ain of reasoning. The lattei can neither he true nor false , 
the only character it is susceptible of is that of confoimity or 
disoonformity to the oi’dmary usage of language.” 

There is a real distinction, then, between definitions of 
na-mes, and what are erroneously called dehnitions of things ; 
but it is, that the latter, along with the meaning of a name, 
coveitly asserts a matter of fact. Thiscoveit assertion is not 
a definition, but a postulate. The definition is a mere iden- 
tical proposition, which gives infoimation only about the use 
of language, and from which no conclusions affecting matteis 
of fact can possibly be dravm. The accompanying postulate 
on the other hand, aBSrms a fact, which may lead to conse- 
o^ueuces of every degiee of importance. It affirms the actual 
or possible existence of Things possessing the combination of 
attiibutes set forth in the definition ; and this, if true, may be 
foundation sufficient on which to build a whole fabric of 
scientific truth. 

We have already made, and shall often have to repeat, the 
remark, that the philosopheis who overthrew Eealism by no 
means got nd of the consequences of Eeabsm, but retained 
long afterwards, in their own philosophy, numerous proposi- 
tions which could only have a rational meaning as part of 
a Eeahstic system. It had been handed down from Aristotle, 
and probably fiom eaiiier times, as an obvious truth, that the 
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sCi.eiiee of Geometry is deduced from definitions. This, 15O 
long as a definition was considered to be a proposition “un- 
folding the nature of the thing, ’ did well enough. But 
Hohbes followed, and rejected utterly the notion that a de- 
finition declares the nature of the thing, or does anything but 
state the meaning of a name . ret he continued to affirm aa 
broadly as any of his predecessors, that the ap%ai, prviiaipKi, 
01 original premises of mathematics, and even of all science, 
are definitions ; producing the smgular parados, that systems 
of scientific tiuth, nay, all tnirhs whatever at which we aiiive 
by reasoning, aie deduced from the aihitiary conientious of 
mankind concerning the signification of words. 

To save the ciedit of the doctrine that definitions are the 
premises of scientific knowledge, the pioviso is sometimet 
added, that they are so only under a certain condition, uanieJy, 
that they be fiamed confonrahiy to the phenomena of natuie 
that IS, that they asciibe such meaniugs to teims as sha’l 
b'ut objects actually existing. But this is only an instance 1 1 
the attempt so often made, to escape fi om the necessity of 
abaniloning old language after the ideas which it esp,esbeT 
hate been exchanged lor contiaiy ones. From the mean.n^ 
of a name (we aie told) it is possible to inler physical fact^, 
provided the name has corresponding to it an existing thing. 
But if this proviso he ntcesaaiy, from which of the two 
the mfeience really diavn^ Fiom the existence of a thing 
having the propeities, or from the existence of a name mean- 
ing them ^ 

Take, for instance, any of the definitions laid down a^. 
premises in Euclid's Elements , the definition, let us say, of a 
ciicle. This, being analysed, consists of two propositions 
the one an assumption with lespect to a matter of fact, the 
other a genuine definition. “ A figuie may exist, having ad 
the points in the line which hounds it equally distant tiom a 
smgle point wichm it . ’ “ Any figure puasessing this pioperty 

is called a ciicle.” Let us look at one of the demonstrations 
which are said to ‘depend on this definition, and obseive to 
which of the two piopositions contained m it the demonstra- 
tion really appeals. “ About the centie A, desenbe the circle 
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BCD, Here is an assilmpaon ttat a figure, such as the 
definition expie&ses, ^thay he de=,eribed ; which is no other than 
the postulate, or covert assumption, involved m the so-called 
definition. But whether that figure he called a ciiole or not 
is q^uite immateiial. The purpose would he as well answered 
in all respects except bievity, were we to say, “Through the 
point B, draw a line returning into itself, of which ei ery point 
sh,dl he at an equal distance from the point A.” By this the 
definition of a circle wouhl be got rid of. and rendered need- 
less , hut not the postulate implied in it ; without that the 
demonstration coidd not stand. The circle being nowdescrihed, 
let us proceed to the consequence. “Since BCD i& a circle, 
the radius BA is equal to the ladius CA” BA is equal to 
Cii, not because BCD is a ciicle, but becaUbe BCD is a 
figure with the radii equal. Oui wairant for assuming that 
such a figure about the centre A, with the radius BA, may be 
made to exist, is the postulate. Whether the admissibilitv 
of these postulates rests on intuition, oi on proof, may be a 
matter of dispute . but in either ease they are the piemises on 
which the theorems depend; and while these are lotamed it 
would make no dififeience ui the certainty of geometrical 
truths, though every definition m Euclid, and eveiy technical 
term therein defined, were laid aside. 

It IS, peihapb, superfluous to dwell at so mucli Jengtli on 
what is so nearly self-evident ; but when a distinction, obvioiis 
as it may appear, has been confounded, and by powerful intel- 
lects, it 15 bettei to say too much than too little for the pin- 
pose of rendering such mistakes impossible in future. I will, 
theicfore, detaiu the reader’while I point out one of theahsuid 
consequences flowing from the supposition that deftnitinns, aa 
such, are the premises in any ot oui reasonings, except such 
as lelate to woids only. If this opposition were tiue, we 
might aigue coirectly fioni hue premises, and ainve at a false 
conclusion. We should only have to assume as a premise the 
definition of a nonentity; or rather of a name which has 
no entity corresponding to it. Let this, ^or instance, be our 
definition • 

A dragon is a seipent breathing flame. 
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This proposition, considered onlj as a definition, is indis- 
putably correct. A dragon is a serpent breathing flame : the 
■word means that. The tacit assumption, indeed, (if there were 
any such understood assertion ), of the existence of an object 
with properties eoiiespondmg to the dehnition, would, in the 
present instance, be false. Out of thns definition we may carve 
the premises of the following syllogism: 

A dragon is a thing which breathes flame : 

A diagon is a serpent 
From which the conclusion is. 

Therefore some serpent or serpents breathe flame : — 
an unexceptional syllogism in the first mode of the third 
figure, in which both premises are true and yet the conclusion 
false ; which eveiy logiciau knows to he an absuidity. The 
conclusion bemg false and the syllogism correct, the premises 
cannot be tine. But the premises, considered as parts of a 
definition, are tine. Therefore, the premises considered as 
paits of a definition cannot be the real ones. The leal pie- 
mises must be — 

A dragon is a really existiaij thing which breathes flame : 

A dragon is a really existing serpent ; 

V Inch implied premises bemg false, the falsity of the conclu- 
sion presents no absmdity. 

If we -would determine what conclusion follows from the 
same ostensible premises when ttie taeit assumption of real 
existence is left out, let us, accoiding to the lecommendatiou 
in a piemous page, substitute means for is. We then ha%-e — 

Dragon is award thing ■shich bieathes flame . 

Dragon IS a word mea/iing a seipent . 

From which the conclusion is. 

Some word or woids mean a serpent, also mean a 

thing which bieathes flame • 

where the conclusion (as well as the premises) is true, and 
is the only kind of conclusion which can ever follow from, a 
definition, namely, a proposition, relating to the mearang of 
words. Z 

There is still another shape mto -which we may transform 
this syllogism. "We may suppoae the middle term to be the' 
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de*flgaatioT! neither of a thiag noi of a name, but of an idea. 
We tlien have— 

The idert of a dragon is cm idea of a thing which breathes 
flame. 

The idea of a dragon is o,n idea of a serpent • 

Therefore, there is a.i idea of a serpent, which is ffn 'ulm of 
a thing breathing flame. 

Ho e the conchisien is true, and also the premises ; but the 
preraisos are not deflnitions.^ They aie propositions affii ming 
that an idea existing in the mind, mclude;, certain id^al ele- 
ments The truth oi the condusion follows ftom 1 he esieience 
of the psychological phenomenon called the idea of a dragon ; 
and'" theiefore still fioiD the tacit assumption ot a matter of 
fact.* 

When, as in this la«t S 3 'llogisra, the conclusion U a piopo- 


* In the only iittewpt -vrijeh, far of X know has ttan niAde to rsfio 
tha preceding argumtotat'O*’, it is indifio lined that in the tr-t iorn of th 

A drs go" 18 a tting wL ,.h brt Jhs'' flosie, 

A dwgon 23 a serceiit, 

Therefor,, some serpunt or tcrpeaia Imat} & flame, 

“theie lajnet'te TO 'Wti truth in tiiB loaduSMU <ts ihme le m tlie prem'U'S, cr 
rather, no moie in tlic Utter then ni the former If the gercr.ii nAirt s' i ( ( "t 
inelule' both real and im igin try '•erpf'’'t' there o nofal-iiiy m the conth'S'i ii 
jf not, thew is frtlsiTi in the minor premw ” 

Let u«, then, try to set out- the sj”r irtm on the hypothesie that the nfm, 
serpent; incluflrs maginan' serpents tVe 43„JlfinJ that it is now iiete«s?ry to 
aLf-rtlip pi?<hcite» for it cannot b» a'-serud that an mauinary oreatui' 
Lre ithes flame , m pTbilicawng at it sulIi a iats, ire assint by the laosi posit; v-e 
implicit OE> tbit It IS real and hot iDiagin iry The conol^sion mubt tun thus, 

‘ Srirae fserpont oi serpents either tlo or pib i*'Sy, trJ to iaoitbe flame And 
to piDie th.s cnBCjusoii hy the insUnce of ih.JL^oh\ the pieinis, s must bi A 
dragon i« i.nngiittA Ai ! i,*.ithiiis ■flawr A ilragos w a (real oi i tn ipm ii yi ser- 
pent Srum which d nnolcniotedly loHows, ffiit there .iie &ei pruts MU/b .ira 
imagined tf 'breathe flame hut the uniior premiup js not e ikhiutsoii noi pwt 
ot a lisfijutioa , which is all that I am oonwiiietl to prove 

Let 113 now ejamiiiB the other assertion — it the wci'J setpent stniiilfe lor 
ijrhB out real snpests, the minor premise (a rlrsgon ifi a scrpo'itj is fljha TIds 
IS euacily isbat I hair myself saiq oi the premise, eonticlrred as a pt >t oineut of 
fait, hut It i,« net false as part of th© dcfixutioii of adrigon, and sinoe the 
pretflisrs, or one of them mu,t be iatse (lha conclus'on Wng so, 1 the rod 
prennsu eaunot he Ihe clefiaitioc whicn is true, but tlia sUteineot of 
wiii^ii IS fiUe 
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£ition respecting au irlea, t^ie assumption on ’vhich it depends 
maj be merelr that of the existence of an idea. But -when 
the eonclnsion is a pjoposition concerning a Thing, the postu- 
late involred in the definition ■srhj.eh stands as the apparent 
premise, is the existence of a thing conformable to tlie defini- 
tion, and not mereij of an idea conformable to it. This as- 
sumption oi real existence we always conrey the impression 
that we intend t<v make, when we piofess to define any name 
which is aheady known to be a name of leally existing object-,. 
On this account it is, that the assumption was not necessarily 
implied in the definition of a diagoo. while there was no doubt 
of its being included in tne definition of a circle. 

§ 6, One of the circumstances which have contiihuted to 
keep up the notion, that demonstrative tiuths follow from 
definitions lathei thin fiota the postulates implied in tt)o=p 
datnitions. is, that the postidatca, even. lu those science j 
which are consideied to ‘uipass all others in demonstrativ'e 
certainty, ais not always exactly tiue. It is not tme that a 
Click exists, or c in be desciihed, winch ba=i all its radii exitctly 
srpial- Such accui acy is ideal only; it is not found m nature, 
«till less can it be realized by art People had a difficulty, 
therefore, in conceiving that the most certain of all con- 
clusions could rest on pienuses which instead of being cei- 
tamiy tiue. are ceitainij not true, to the full extent asserted. 
This apparent paiados viil be examined when, we come to 
treat of Demonstration ; where we shall be able to show tlint 
as much of the postulate is tme, as is req^ulred to support a-- 
much as li true of the conclusion. Philosophers, howev’er, to 
whom this view had non occuiied, or whom it did not satisiy. 
have thought it indiaptnsabic tnat there “ihonld be found la 
definitions something wme ceitaia, or at kast more accu- 
rately tiue, than the implied postulate of the real ezi.=tenee of 
a coiie»poading object. And this something they flattered 
themselves they had tound, when they laid it down that a 
definition ig a statwneut and analysis not of the mere mean- 
ing of a word, nor yet of the nariare of a thing, but of an idea. 
Thu-,, the proposition, A circle is a plane flgme bcunde-l 
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byal ae all be pomte of -whicii are at an equal diblance bom 
a. g ven po nt mthin it vas eons lered by them, not as an 
dcseition that any real circle has that property, (which 'ffonld 
not be exactly tiue,) but that we coamos. a circle as having' it, 
that oiu' Abftract idea of a ciicie is an idea of a n^uie with 
Its radii exactly equal, 

Coufoimably to this it is said, that the subject-matter of 
ina+bemacics, and of every other demonstrative science, 13 not 
things as they really exist, but abstractions of the mind, A 
geometrical line is aline without breadth, but no such Ime 
exists m nature; it is a notion nieiely su§;gested to the naind 
by its expeiience of natme, I he definition (it is said) is a 
definition ot this mental line, not of any actual line- and it is 
onh of the mental line, not of any line existing xu natme, that 
the theorems of geonieiry aie accuinteJy true. 

Allowing this doctrine respecting the uatuie of demon- 
strative timth CO be correct ( which, in a subsequent place, J 
shall endeavour to prove that it is not ,) even on that siippo- 
aition, the conclusions which seems to follo'w irym a definition, 
do not follow from the definition as euch. but fiom an implied 
postulate. Even if it be tiue that there is no object m 
nature answering to the definition of a line, and that the 
geometiical piopeities of lines aie not ti-ue of any lines in 
nature, but only of the idea of a line ; the definition, at all 
events, postolales the real existence of such an idea : it 
assumes that rhe mmd can frame, or rather has fiamcd, the 
notion of length without breadth, and without any otlter sen- 
sible property what-evei. To me, indeed, it appeals that the 
mind cannot form any such notion . it cannot conceive length 
without breadth ; it can only, la contemplating objects, attend 
to their length, exclusively of their other sensible qualities, 
and so determine wbat properties may be piedicated of them 
in viitue of their length alone. If this be tiue. the postulate 
lavohed m the geometrical definition of a line, is the ie»l 
existence, not of kngtb without breadth, but merely of length, 
that IS of long objects. This is quite eufiugli to support all 
the truths of geometiy, wnce eveiy property of a geometiical 
line IS really a piopeity of idl physical objects m so far as 
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pu’sessiag length. But e\en ’R'liat I hold to be the false doc- 
trine on the feubjetf, leaves the coaeluaion that ouriea^omngs 
are giounded oa the matteiis of fact postuUted in definitions, 
and not on the definmon* tiemseltes- entirely unaffected . 
and accordingly this conclusion is one which I have in com- 
rauu until Dr. AThewed, in his Phdotiophu o* the Incluctae 
SoieyiLSts though, oa thenatoie of demonstrative truth, Di. 
'\rhewells opinions are greatly at vaiiauee isich unue. And 
Leie, as in laaay othei instdcces. I gladly acknowledge that 
h’s writings are emmeutlj seivieeahie in clearisg- fi ora con- 
fusion the initial steps in tlie analysis of the mental piocesses, 
eien wheie his viaws respeotiag the ultimate analysis^ are 
such as {though with unfeigned respect) I eaanot hut regaid 
aa fundamentally eiioneous- 

5 1. Although, according tc the opinion here presented. 
Definitions are piopeily of names only, and not ot things, it 
does not follow from this that definitions aie arbitrary. How 
to define a name, may not only be an it/^iiiry of considerable 
diniLulty and lutiicacj, but may intoive c'^nsiderations going 
deep into the nature of the thwgn which are denoted by the 
name. Such, fu instance, are the inquiries which form the 
subjects of the most important of Plato's Dialogues : as, 
‘ What IS zhetoiic ^ ’ the topi<- of the Dorgiss, or What is 
]nsticeP ’ that of the EepiihLc. Such^ also, I'S the question, 
scornfuily asked by Pilate. What is truth and the funda- 
mental question with speculatiie moiahsts in all ages, ” What 
IS Yutue ? 

It would be a mistake to represent these difficult and 
noble inquuies as having notniog in vrew beyond ascertaining 
the Gonypntional meaning of a name. Tney are inquiries not 
so much to deteimine what is, as what should be, the meaning 
of a name , which, like other practical questions ot termino- 
logy. requiies foi its solution that we should enter, and some- 
times enter very deeply, into the propeities not merely of 
names but of the ^ings named. 

Although the roeamag of every conci etc general name 
reddes in tlie attributes which it coanotes, the objects were 
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named before tbe a tributes as appears from tbe fact r,bdt a 
all languages abstract n-imes are ra stij compouaJs or otiici 
derivatives of the concrete names wluoh. conespood to theia. 
Coanotatiie names, therefore, were, after proper names, tJie 
fiisx -Vvliich were used . and in che simpler cases, no doubt, a 
distmct connotation was piessent to the minds of those who 
hrst used the name, and was distinctly mtendeJ by them to be 
conveyed by it. The first peison who used the woid white, as 
applied to snow oi to any other object, knew, no doubt, vojy 
well what quality be intended to piedicate, and had a perfcitiy 
distinct conception in hiS mind ot the attribute signided by 
the^^name. 

But where the resemhlancBS and differences on which our 
classifications are founded are not of this palpable and easil-f 
determinable Jcmd i especially where they consist not in any- 
one quality but in a uumher of qualities, the etfecta of which, 
being: blended together, a-^e not very easily diacnminated, and 
refoixed each to its true source*, it often happens that names 
ase applied to nameabie objects, with no distinct connotation 
present to the minds of fchobe who apply them. They are only 
influenced hv a general resemblance between the ne-w object 
and all or some of the old familiar objects which tliey hate 
been accustomed to call by that name. This, as -we have 
seen, IS the law which even the mind of the philosophei 
must follow, in giving names to the simple elementary feel~ 
mgs of oui nature, but, where the tlungt. to be named aie 
complex wholes, a philosophei is not pontont -with noticing 
a geneiai resemblance ; he examines what the rebemhla'icc 
consists 10 and he only gi\es the same name to things whicb 
ic'-emhle one anothei in the same definite particulms. The 
philosopher, therefoie, habitually employs Ins general nainei^ 
With a definite connotation. But language was not made, 
and can only in some small degree be meuded, by philoso- 
phers. In the minds of the real arbiters of language, general 
names, especially wheie the claseoa they denote cannot he 
hioughi before the tnbtta.tl of the outward senses to be ideo- 
tifipd and chsenminatod. connote little moie than a vague 
gloss, resemblanee to the things whmh they were earliest, or 
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ha.e been most, aeuMamed to ca^'l by those naiuea. When, 
for instance, ordiaaiy persons predi<-ate tbe -ffoids jost oi 
u/ijusi of any action, 7iobh oj of any sentiment, ex- 

pression. or demeanour, state-V/ian. or chidatun of any per- 
sonage figuring in politics, do they mean to afiim of thot-e 
various subjects any det»nmuate attributes, of whatever kind ^ 
ihey merely reoogniae, as they think, some likeness, 
more or less vague and loose, betireea these and some other 
things which they hay© been accustomed to denominate or to 
hear denommated by those appellations. 

Language, as Sir James MdckintOft,b used to cay of gov'ern- 
menfcs, is not made, but grows.” A name is not imposed 
at once and by previous purpose upon a of objectc,*but 
IS first applied to one thing, and then extended by a senes of 
transitions to another and another. By this process (as has 
beau lamarked by several wiiteis, and illustrated with gieat 
force and clearsesg by Lugald Stewart m las Philosophical 
Essays') a name not unfrequently passes by successive links of 
resemblance from <me object to another, until it liecomes 
applied to things having nothing- in common with the first 
1 lungs to which the name was given ; which, however, do not, 
fill that reason, drop the name; «o that it at last denotes 
a confused huddle of objects, having nothing whatever in 
common ; and connotes nothing, not even a vague and general 
resemblance. ’ViTieii a name has fallen into this state, in 
which by piedicating it of any object we asserc iiterally 
nothing about the object, it has become unfit for the purposes 
either of thought or of the communicatiou of thought ; and 
can only be made serviceable by sfnppiag it of some part of 
its multifarious denotation, and confining it to objects pos- 
sessed of some attributes in common, which it may be made 
to connote. Such are the ineouvemences of a language 
which not made, but grows.” Lice the governments 
which are in a similar case, it may be compared to a road 
which is non made but has made iteelf : it reqiures continual 
mending in order to be passable. 

From this it is already evident, why the question respect- 
ing the definition of an abstract name is often one of so much 
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d fficTilty The quest on What s justice is, n other words 
What lb the attn-hi-ite 'whxch mauhiud mean to pretii.eate 
when they call an action just? To which the fiist answer it,, 
that having come to no piecise agreement on the point, thej 
do not mean to predicate distinctly any attubnte at all 
ISTeverthelesb, all believe that there is some common attiibntt 
belonging to all the actions which they aie in the habit of 
calling just. The question then must be, whether there h 
any such common attribute ^ and, in the first place, whether 
mankind agree sufficiently with one another as to the pai- 
ticnlai actions which they do or do not call just, to rendei 
the inquiry, what quality those actions have in common, a 
possible one . if so, whether the actions really have any quality 
m common; and if they have, what it is. Of these thiee, 
the hist alone is an inquiry into usage and convention , the 
other two aie inquiries into matters of fact. And if the 
second question (whether the actions form a class at all) has 
been answered negatively, there remains a fourth, often more 
aiduoua than all the rest, namely, bow best to form a class 
artificially, which the name may denote. 

And here it is fitting to remaik, that the study of the 
spontaneous growth of languages is of the utmost importance 
to those who would logically remodel them. The classifica- 
tions rudely made by established language, when letouched, 
as they almost all require to be, hy the hand? of the logician, 
are often m themselves excellently suited to his purposes. As 
compared with the classifications of a philosopher, they are 
like the customary law of a country, which has grown up as 
it were spontaneously, compared with laws methodized and 
digested into a code; the former aie a far less perfect instru- 
ment than the latter ; but being the result of a long, though 
unscientific, course of experience, they contain a mass of mate- 
rials which may be made very usefiilly available m the forma- 
tion of the systematic body of written law. In like manner, 
the established grouping of objects under a common name, 
even when founded only on a gross and general resemblance, 
IS evidence, m the fiist place, that the resemblance is obvious, 
and therefoie considerable ; and, m the next place, that it is 
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a lesemblance which ha? struct great numhprs of person'^ 
during A series of years and ages. Even when a name, hj 
successive extensions, has come to he applied to things among 
which there does not exi«t this gross resemblance common to 
them all, still at every step in its progress we shall find such 
a resemblance. And these transitions of the meaning of word*, 
are often an index to real connexions between the thino'S de- 

O 

noted by them, which might otherwise escape the notice ot 
thinkers ; of those at least who, from using a different lan- 
guage, or from any dififei ence in their habitual associations, 
h av e fixed their attention in preference on some other aspect 
of the things. The history of philosophy abounds in examples 
of such oversights, committed for want of perceiving the hidden 
link that connected together the seemingly disparate meanings 
of some ambiguous word.’' 

'Vi’'henever the inquiry into the definition of the name of 
any real object consists of anything else than a mere comparison 
of authoiities, we tacitly assume that ameaning must be found 
for the name, compatible with its continuing to denote, if pos- 
sible all, but at any rate the greater or the more important 
part, of the things of which it is commouly predicated The 
inquiry, therefore, into the definition, is an inqiuxy mto the 
resemblances and differences among those things : whethei 
there he any lesemblanee rnnning through them all ; if not, 
through what portion of them such a general resemblance can 
be traced : and finally, what aie the common attiibutes, the 


* “ Fe'cr people ’ hive fcdid in anotLer place) “ have reflected how greU 
a knowledge of Things is required lo enable a man to affirm that anj given 
argument turns whollj upon words TJixsre is perhaps not one of the leading 
terms or philosophy which is not used in almost inmnaerdble shades ot mbanmg 
to express ideas more or less widely different from, one another Letwtftn two 
oi these ideas a sagacious and penetrating miod will discern as it were intni 
ively, an unobvioiis liut of conueiion upon which, though perhaps unable to 
gn e a logi< al aceount of it he will tonnd a perfectly valid argum ent, which his 
critic not hdi ing so teen an insight into the Things, will mistake for a fallacy 
turning on the double meaning of a term jlnd the greater the genius of h m 
who thus safely leaps ai;er the chasin the greater will probably be the crowing 
and vainglory of the m&c logician who, hobbling after him, ovinee'! his own 
superior wisdom by pausing on Us brijik, and giving up as desperate his proper 
business of bridging it over ” 
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possession of which gives, to them all, or to that portion of 
+hem, the ehai actor ot resemblance which has led to then being' 
classed too'ethcr. When these common attributes have been 
aocertamcd and specified, the name which belongs in common 
to the resembling objects acquires a distinct instead of a vague 
connotation , and by possessing this distinct connotation, be- 
comes susceptible of definition. 

In giving a distinct connotation to the general name, the 
philosopher will endeavour to fix upon such attributes as, 
■while they are common to all the things usually denoted by 
the name, are also of greatest importance in themselves ; either 
dnectly, or from the number, the conspieuousness, or the 
inte'estmg character, of the consequences to which they lead. 
He will select, as far as possible, such differs nUce as lead to the 
gi eatest number of interesting projpnff For these, rather than 
the moie ohscnre and recondite qualities on which they often 
depend, give that general character and aspect to a set ol 
objects, which determine the groups into which they naturallj 
fell. But to penetrate to the more hidden agi eement on which 
tliese obvious and superficial agieements depend, is often one 
of the most difficult of scientific problems. As it is among the 
most difficult, so it seldom fails to be among the most im- 
portant. And since upon the result of this inquiry i especting 
the causes of the properties of a class of things, theie inci- 
dentally depends the question what shall be the meaning of a 
word , some of the most profound and most valuable inves- 
tigations -which philosophy presents to us,have been introduced 
hj, and have offered themselves under the giuse of, inquiries 
into the definition of a name 
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CHAPTER I- 


OF rNFEaBWE, OR REASOITI'f&, IN' G-BNERIL. 

§ 1. In the preceding Book, we have been occupied not 
with the nature of Proof, but with the nature of Assertion • 
the import conveyed by a Proposition, whethei that PKiposi- 
tion be true or false ; not the means by which to discriminate 
true fiom false Propositions. The proper subject however, 
of Logic IS Proof Before we could understand what Proof is, 
it was necessary to undei stand what that is to which proof i& 
applicable , what that is which can be a subject of belief oi 
disbelief, of afitinaation or denial ; what, in shoit, the different 
kinds of Piopositions asseit. 

This preliminary inquiry we have prosecuted to a definite 
result. Assertion, m the first place, lelates either to the 
meaning of woids, oi to some property of the things which 
woids signify. Assertions respecting the meaning of words, 
among which definitions are the most important, hold a place, 
and an indispensable one, in philosophy . but as the meaning 
of words is essentially aibitraiy, this class of assertions aie 
not susceptible oi truth or falsity, nor therefore of pioof ot 
disproof. Asseitions respecting Things, or what may be called 
Real Piopositions, in contiadistinetion to verbal ones, are ot 
various sorts. We have analysed the import of each sort, and 
have ascertained the nature of the things they relate to, and 
the nature of what they eeveially asseit lespectmg those 
things. W'e found that whatever be the form of the propo- 
sition, and whatever its nominal subject or predicate, the leal 
subject of every proposition is some one or more facts or phe- 
nomena of consciousness, oi some one or more of the hidden 
causes or powers to which we ascribe those facts ; and that 
what 15 predicated or asserted, either in the affiimative oi 
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negative, of those phenomena or those powers, is always 
either Existence, Order m Place, Order m Tiime, Causation, 
01 Eesemblanee. This, then, is the theoiy of the Import of 
Piopositions, leduced to its ultimate elemental Imt theie is 
another and a less abstruse ex 2 )ie 3 sion foi li, which, though 
stopping short in an eailiei stage of the analysis, ia suffi- 
ciently Bcientific for many of the purposes for which such a 
general expression is reqmred. This expression recognises 
the commonly received distmcfcion between Subject and Attn- 
buie, and gives the following as the analysis of che meaning 
of propositions : — Every Proposition asserts, that some gi'S'en 
subject does or does not poasess some attribute , or that some 
attribute is or is not (either in all oi in some portion of tiie 
subjects m which it is met with) conjoined with some other 
attribute 

We fchaJl now for the present take our leave of this portion 
of our inquiry, and proceed to the peculiar pioblem of tlie 
Science ot Logic, namely, how the assertions, of vhicli we 
have analysed the import, are proved or disproved ,■ such of 
them, at least, as, not being amenable to diioct consciousness 
01 intuition, aie appropriate subjects of proof. 

We say of a fact or statement, that it is pioved, when we 
believe its truth by reason of some other fact oi statement 
from which it is said to fallow. iMost of tiie propositions, 

t e affi relative or negative, univeisal, particular, oi 
singular, whmh we believe, are not believed on thcli own 
evidence, bnt on the ground of something previously asseuted 
to, from which they are said to be mferml. To infei a 
piopoEition fiom a previous proposition or propositiona , to 
give eredenee to it, or claim credence for ir, as a conclusion 
irom somelhing else , is to reason, in the most extensive sense 
of the teim. There is a nairower sense, m which the name 
reaEoning is confined to the form of inference which is teimed 
latiocination, and of which t)ie syllogism is the general (ype. 
The reasons lor not conforming to this lestncted use of the 
term weie stated m an earlmi stage of our inquiry, and addi- 
tional motives will be suggested by the considerations on 
wMch, we aie now about to enter. 
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5 In proceeding to tai>.e into conflidcra on the cases 
m winch inferences can leg^^timatcly be drawn, we sbail first 
mention some cases in which the inference is apparent, not 
real ; and which require notice chiefly that they may not be 
confounded with cases of inference properly so called. This 
occuis when the proposition ostensibly inferred from another, 
appears on analysis to be merely a repetition of the same, or 
part of the same, assertion, which was contained in the fiist. 
All the cases mentioned in hooks of Logic as examples of 
sequipollency or equiTalenee of propositions, are of this natuie. 
IThus, if we were to argue, No man is incapable of reason, 
for every man is rational, or< All men are mortal, for no 
man is exempt from death ; it would be plain that we were 
not proving the proposition, but only appealing to another 
mode of wording it, which may or may not be moie readily 
comprehensible by the hearer, or better adapted to suggest 
the real proof, hut which contains in itself no shadow of 
proot. 

Another case is where, from an universal proposition, we 
affect to infer another which differs from it only in being pai- 
ticular : as All A is B, therefore Some A is B : No A is B, 
therefore Some A is not B. This, too, is not tg conclude one 
pi ©position from another, hut to repeat a second time some- 
thing which had been asserted at first ; with the difference, 
that we do not here repeat the whole of the previous assertion, 
but only an indefinite part of it. 

A third case is where, the antecedent having affirmed a 
predicate of a given subject, the consequent affiims of the 
same subject something already connoted by the former pre- 
dicate , as, Socrates is a man, therefore Socrates is a living 
creature , where all that is connoted by living creature was 
affirmed of Socrates when he was asserted no be a man. If 
the propositions are negative, we must invert their order, 
thus . Socrates is not a hving creatuie, therefore he is not a 
man ; for if we deny the less, the greater, which includes it, 
IS already denied by implication These, therefore, are not 
really eases of inference ; and yet the trivial examples by 
which, m manuals of Logic, the rules of the syllogism are 
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illustrated, are often of tliis ill-chosen hind ; foimal demon 
stratioES of conclusions to which whoev'er undeistands tin 
terms used in. the statement of the data, has already, anr 
consciously, assented.* 

The most complex ease of this soit ot apparent infeiencc 
is what IS called the Conversion of piopositions , which 
consists in turning the predicate into a subject, and the 
subject into a predicate, and framing out of the same terms 
thus leiersed, another proposition, which mu&t be true if the 
former is true. Thus, from the particular affirmative piopo=si- 
tion, Some A is B, we may infer that Some B is A From 
the universal negatiie, hlo A is B, we may conclude that 
JN'o B us a. From the omveisal affiimative pioposition, All 
A IS B, it cannot be infened that all B is A, though 
all water is liquid, it is not implied that all liquid is waiei , 
but it IS implied that some hqmd is so, and hence the pio- 
position, All A IS B, is legitimately convertihle into Some 
B is A. This process, which converts an univexbal propo- 
sition into a paiticular, is teimed conversion per acohlens. 
From the proposition, Some A is not B, we cannot ei en infei 
that some B is not Aj though some men me not Englishmen, 
it does not follow that some Englishmen are not men. The 
only mode usually recognised of converting a particular nega- 
tive proposition, is in the foim. Some A is not B, therefoie, 
something which is net B is A ; and this is termed conver- 
sion by contraposition. In this ease, however, the picdicate 
and subject are not merely reversed, but one of them is 
changed. Instead of [A] and [B], the terms oi the new 
proposition are [a thing which is not B], and [A]. The 
original proposition, Some A 45 noi B, is first changed into 
a proposition equipollent with it, Some A 49 “a thing which 
IS not B , ' and the pioposition, being now no longer a 
particular negative, but a paiticular affirmative, admits of 


* The different ca=ias of JfqmpoUea<;y, or ‘Eqvivakm Propositional 
Forms ' are set forth with some fulness m ProfeBbor B.uns Logic- One of tke 
commonest of these changes of expression tliet from aiBrmmg n prnpoBiticn to 
envinfi: its negative, or nee Me Bam deeigp ite s, -vsrv taTipiiy, py the 
Jl'iEQ© ObVfirblOU 
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con version in the first mode, or as it is called, mmple con- 
version.''' 

In all these cases there is not really any inference ; there is 

in the conclusion no new truth, nothing but what was alieady 

asserted in the premises, and obvious to whoever apprehends 

them. The fact asserted in the conclusion is either the veiv 

* “ 

same fact, or part of the fact, asserted in the original pioposi- 
tion. This follows from our previous analysis of the Import 
of Propositions. When we say, for example, that some lawful 
sovereigns are tyrants, what is the meaning of the asseition 
That the attiibutes connoted by the teim ‘‘ lawful sovereign,” 
and the attributes connoted by the term “ tyrant,” sometimes 
coexist in the same individual. Now this is also precisely 
what we mean, when we say that some tyrants are lawful 
sovereigns, which, therefoie, is not a second proposition 
infeiTcd from the first, any more than the English translation 
of Euclid's elements is a collection of theorems different from, 
and consequences of, those contained m the Gieek original. 
Again, if we assert that no great general is a rash man, 
we mean that the attributes connoted by “great general,” 
and those connoted by “ lash,” never coexist in the same sub- 
ject; which IS also the exact meaning which would be ex- 
pressed by saying, that no rash man is a great general. When 
we say that all quadrupeds are warm-blooded, we assert, not 
only that the attributes connoted hy “ quadruped” and those 
connoted by “ warm-blooded ” sometimes coexist, but that the 
former nevei exist without the latter : now the proposition, 
Some warm-blooded creatuies are quadrupeds, expresses the 
first half of this meaning, dropping the latter half ; and 
therefore has been already affirmed m the antecedent proposi- 
tion, All quadrupeds aie warm-blooded. But that all warm- 
blooded cieatuies are quadrupeds, or, in other words, that the 
attributes connoted by “ waim-blooded” never exist without 
those connoted by “ quadruped,’ has not been asserted, and 

cannot be inferred. In order to reassert, in an inverted form, 

• ■ ■“ — — — — — — — — — — — — 

* As Sir 'WiJlirT.in ELimilton has pointed out, “ Some A is not B ” may also 
be converted m the following form “ No B is some A ” Some mon are not 
negroes , therefore, No negroes axe iome men (e g Europeans) 
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tlie wiole of what was afBrmed in the proposition, Ail quad- 
rupeds are warm-blooded, we must convert it by contra- 
position, thus, Nothing which is not warm-blooded is a quad- 
ruped. This proposition, and the one from winch it is deiived, 
aie e:sactly equivalent, and either of them may be substituted 
fox the other , for, to say that wherL the attributes of a quad- 
ruped are present, those of a warm-blooded creature are present, 
IS to say that when the latter are absent the formei are absent. 

In a manual for young students, it would be proper to 
dwell at greater length on the conversion and seqmpollencv 
of propositions. For though that cannot he called reasoning 
or inference wbich is a mere reaseeition in different wordf' 
of what had been asserted before, there is no more important 
inteHeetual habit, nor any the cultivation of which falls more 
strictly within the province of the ait of logic, than that 
of discerning rapidly and surely the identity of an assertion 
when disguised under diversity of language That important 
chapter in logical treatises which relates to the Opposition 
of Propositions, and the exi client technical language which 
logic provides for distinguibhing the different kinds or modes 
of opposition, are of use chiefly for this purpose. Such con- 
siderations as these, that contrary propositions may both he 
false, but cannoc both be true; that snbeontrary pioposition^ 
may both be true, but cannot both he false ; that of two con- 
tradictory propositions one must be true and the othei false ; 
that of two subalternate propositions the truth of the uni- 
versal proves the truth of the particular, and the falsity of the 
particular proves the falsity of the universal, but not Vice 
• ce,rsa,;* are apt to appear, at first sight, very technical and 

• An I isC I ~ ^ 

No AisbI 
Some A IS B t 
Some A IS not 
All A js B ) 

Some A js not. B ] 

No- A IS E ) 

Some A IS B r wntradirtories ; 

AU AisBl No AmB \ 

Some A lb B i Some 4 is not B j svlialterjiiio. 
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mysterious, but wlieii explained, seem almost too obvious 
to reqmre so formal a statement, since the same amount 
of explanation which is necessary to make the principles in- 
telligible, would, enable the truths -which they convey to be 
apprehended m any paiticular case -which can occur. In this 
respect, ho-wever, these axioms ot logic are on a level with 
those of mathematics. That things which are equal to the 
same thing are equal to one another, is as obvious in any pai- 
ticular case as it is in the general statement : and if no such 
general maxim had ever been laid down, the demonstiations in 
Euclid would never have halted for any difficulty in stepping 
across the gap -which this axiom at present serves to budge 
over Yet no one has ever censured wiiters on geometrj^, for 
placing a list of these elementary generalisations at the head 
of their treatises, as a first exercise to the learner of the faculty 
which will be required m him at every step, that of appre- 
hending a g&rverol truth. And the student of logic, in the dis- 
cussion even of such truths as we have cited above, acquires 
habits of circumspect interpretation of words, and of exactly 
measniing the length and bieadth of his assertions, which aie 
among the most indispensable conditions of any con sidei able 
mental attainment, and which it is one of the primary objects 
of logical discipline to cultivate 

§ 3. Having noticed, m ordei to exclude from the pro- 
vince of Reasoning or Infer ence properly so called, the cases 
in which the progression from one truth to another is only 
apparent, the logical consequent hemg a mere repetition of the 
logical antecedent ; we now pass to those which are cases of 
inference in the proper acceptation of the term, those in which 
we set oat from known truths, to arrive at others really dis- 
tinct from them. 

Eeasonmg, in the extended sense m -which I use the term, 
and m which it is synonymous with Inference, is populaily 
said to be of two kinds • leasonmg from, particulars to gene- 
rals, and reasoning from generals to particulars ; the formei 
being called Induction, the latter Ratiocination or Syllogism. 
It will presently he shown that there is a third species of 
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reasoning, wliich. falls under neither of these desciiptions, and 
which, nevertheless, is not only valid, but is the foundation ot 
both the others. 

It IS necessary to observe, that the expressions, reasoning 
from particulars to generals, and leasoning from generals to 
particulars, ai^e recommended by brevity rather than by pre- 
cision, and do not adequately mark, without the aid of a 
commentary, the distinction between Induction (in the sense 
now adverted to) and Eatiocination. The meaning intended 
by these expressions is, that Induction is inferring a propo- 
sition from propositions general than itself, and Eatioci- 
nation is inferring a proposition from propositions equally 
or Tno^e general. When, from the cbseriation of a number 
of individual instances, we ascend to a general proposition, or 
when, by combining a numhei of genet al propositions, we 
conclude from them another pioposition still more general, 
the process, which is substantially the same in both instances, 
is called Induction, When from a general proposition, not 
alone (for from a single proposition nothing can be concluded 
which is not involved in the terms), but by combining it with 
other propositions, we infei a proposition of the same degree 
of generality with itself, or a less general pioposition, or a 
proposition merely individual, the process is Eatiocination. 
^^hen, m short, the conclusion is more general than the 
largest of the premises, the argument is commonly called 
Induction ; when less general, or equally general, it is Eatio- 
oination. 

As all experience begins with individual cases, and pro- 
ceeds fiom them to generals, it might seem most conformable 
to the natural oider of thought that Induction should be 
tieated of before we touch upon Eatiocination. It will, how- 
ever, be advantageous, m a science which aims at tiacing our 
acquired knowledge to its sources, that the inquirer should 
commence with the latter rather than with the earlier stages of 
the process of constructing our knowledge ; and should trace 
derivative truths backward to the truths ftom which they are 
deduced, and on which they depend for their evidence, befoie 
attempting to point out the original spnng from which both 
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iiltimateij take tkeii rise. The advantages of this order of 
pioceeding m the present instaneo 77111 manifest themselves 
as we advance, m a manner superseding the necessity of any 
furthei justification or esplanation. 

Of Induction, therefore, we shall say no moie at present, 
than that it at least is, without doubt, a process of real infer- 
ence. The conclusion in. an induction embraces more than 
is contained in the piemises. The principle or law collected 
from particular instances, the general proposition in which 
we embody the i esiilt of our experience, covers a much larger 
extent of giound than the individual experiments which form 
its basis. A principle ascertained by experience, is more than 
a meie summing up of what has been specifically ohseived m 
the individual cases which have been examined ; it is a geue- 
lalization grounded on those cases, and expressive of oux 
belief, that what we tnere found tme is true in an indefinite 
number of cases which we have not examined, and are never 
likely to examine. The nature and grounds of this inference, 
and the conditions necessary to make it legitimate, will he 
the subject of discussion m the Third Book : but that such 
infeience really takes place is not susceptible of question. In 
every induction we proceed from truths which we knew, to 
tiuths which we did not know ; from facts certified by obser- 
vation, to facts which we have not observed, and even to facts 
not capable of being now observed ; futuie facts, for example ; 
but which we do not hesitate to believe on the sole evidence 
of the induction itself. 

Induction, then, is a real process of Eeasomng or Infer- 
ence. Whether, and in what sense, as much can be said of 
the Syllogism, remains to be determined by the examination 
into which we are about to enter. 


CHAPTER ir. 


OS' KATIOCINATIOSj OK SYLLOSIPM, 

§ 1. The analysis of the Syllogism has been so accurately 
and fully performed, in the common manuals of Logic, that 
m the present work, which is not designed as a manual, it is 
sufiBcient to recapitulate, 'mj&moriiE Gausa, the leading lesults 
df that analysis, as a foundation for the remarks to be attei- 
wards made on the functions of the Syllogism, and the place 
which it holds m science. 

To a legitimate syllogism it is essential that there should 
be three, and no more than three, propositions, namely, the 
conclusion, or proposition to he proved, and two other pio- 
positions which together prove it, and which are called the 
piemises. It is essential that there should be thiee, and no 
more than three, teims, mmely, the subject and predicate ut 
the conclusion, and another called the middloterm, which 
must he found m both picmises, since it is by means of it 
that the other two terms aie to be connected together. The 
predicate of the conclusion is called the major teirn. of the 
syllogism ; the subject of the conclusion is called the minor 
teim. As there can he hut thiee terms, the major and minor 
terms must each be found m one, and only one, of the pic- 
mises, together with the middleterm which is in them both. 
The premise which contains the middleterm and the maior 
term is called the major premise , that which contains the 
middleterm and the minor term is called the minor premise 

Syllogisms are divided by some logicians into three figvre^ 
by others into four, according to the position of the middle- 
teim, which may either he the subject in both piemises, the 
piedicate in both, or the subject in on^ and the pierlicdte m 
the other. The most common case is that in which tho middle- 
tei-m IS the subject of the major premise and the predicate of 
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the minor. This ia leckrmed as the first figure. ‘When the 
middleterm is the piedieate in both premises, the syllogism 
belongs to the second figure ; when it is the subject in both, to 
the third In the fourth figure the middleterm is the subj eot 
of the minor prenaise and the predicate of the major. Those 
writers who reckon no more than thiee figuies, include this 
case in the first. 

Each figure is divided into mooife, according to what are 
called the qumdity and quality oi the propositions, that is, ac- 
cording as they are universal or particular, affiimative or 
negative. The following are examples of all the legitimate 
mood®, that is, all those in which the conclusion conectly 
follows from the premises. A is the minoi term, C the major, 
B the middleterm. 

Fiest FiauEn 


All B IS C 

No B IS C 

All B IS C 

No B IS C 

All A IS B 

All A IS B 

Some A IS B 

Some A IS B 

therefore 

therefoi e 

theiefoie 

therefore 

All A IS C 

No A is C 

Some A IS C 

Some A is not C 


^SECO^^D FiguEB. 


No 0 IS B 

All C IS B 

No C IS B 

All C is B 

All A IS B 

No A IS B 

Some A is B 

Some A is not B 

therefoie 

thcreiore 

theiefoie 

thei efore 

Nu A IS C 

No A IS C 

Some A is not G Some A is not C 


TitlED Figuee. 

All B IS G lfoTJ]=iC SomeBiiC AlIBi«C Sotoo B is noi O ISTo E is G 

All L \ f^uinoBisA AUBiiji Some E A 

tTicrefoie thucrote thereiofo tlcrelore ttarefore 

SurnQ A IS C borne not 0 Some A is C Some A i* G boine A la not C some A is not 0 

Fuusth Figeee. 

All C IS B All C IS B Some G is B jEdo C is B No C is B 

All B is A No B is A All B is A All B is A Some B is A 

therefore therefore therefore therefoie therefore 
Some A IS 0 Some A is not C Some A is 0 Some A is not C Some A is not C 

In these exemplars, or blank forms for making syllogisms, 
no place is assigned to sinffiUar propositions; not, of couise, 
becanse such propositions are not used in ratiocination, hut 
because, their predicate being affirmed or denied of the 
whole of the subject, they aie ranked, for the purposes of the 
syllogism, with universal propositions. Thus, these two syUo- 
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All men aie mortal. 
All kings are men, 
therefore 

All kings are moital, 


All men are mortal, 
Socrates is a man, 
therefore 

Sociates is mortal, 


are arguments precisely similar, and are both ranked in the 
fiist mood of the first figure.* 


* Profesior Baia denies the cliimof Singular Piopositions to be classed, for 
the purposes of ritiocination, with Universal , though they come within the 
cteaiguation which he himaelf proposes as an equivalent for UniTfirsal, that ot 
Total He would even, to use his own expression, banish them, entirely trom. 
the syllogism He takes as an example, 

Socrates IS wise, 

* Sociates IS poor, therefore 

Some poor men are inse 

or more properly (as ha observes) “ one poor man m wise " ‘ Now , if w me, pool , 
and a man, are attributes belonging to the meaning of tho word Soautei, 
there is then no maioh of reasoning at all We have g Ten in Sotritass, 

<iha, the facts wise, poor, and a man, and wa merely repeat the conouirtnoe 
whioh 13 eelaated from the whole aggregate of properties making up the whole 
&iordtes The case is one under the head ‘ Uieater and Less Connotation' m 
Equivalent Propositional Forms, or Immediate Inference 

“But the esampla in this lorm does not do justice to the sjllogism of singu- 
lars We miiot suppose both propositions to be real, the jireditatas being in no 
way inrolve l m the sub] set Thus 

Socrates was the master of Plato, 

Socrates fought at Delmm, 

The master of Plato fought at Uebnm. 

‘ It may fan ly be doubted whether the trensitions, in tint instance are aiiv- 
thmgmore tlian equivalent forms For the proposition 'Socrates w.ia the master 
ofPlatoaudfought'itDehuni.’eoinpoiindedoutof the two premises, is obviously 
■tioticing more than a grammatical abbreviation Ho one em say that there is 
here any change of meaning, or anything beyond a verbal modific.vtion of the 
oiigmal form The next step is ‘The master of PUto fought at Beljuni, 
which IS the previous statement cut down by the omission of Hocr.itcs Jr 
f ontents itoeli with reprodiieing a part of the meaning, or saying Jess than h id 
been previously svid The full equivalent of the atBriaation is, ‘ The master 
of Plato fought at Dclium, and the master of Plato was Socrates ’ tiio new 
form omits the last piece of information, and gives on)y the first How, wc 
Ufp er ccBBider that, we have made a real inference, a step m udiance, when wo 
repeat fes than We are entitled to say, or drop from a romplex statement some 
poiUon not des’ifid afc the moment Such an opeiation keeps stiietly witliin 
the domain of equivadenee, or Immediate Inferenee In no way, thereforp, 
can a syllogism with two eiugulaa- premises be viewed as a genuine syllogistic 
or dedactive inference ” {Logw, i 1 j9 ) 

The diet argument, as will have been seen, rests upon the supposition that 
the name Socrates has a meaning, that man, wise, and poor, are piarts of this. 
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The reaaoDB why syllogisms in any of the above forms are 
legitimate, that is, why, if the premises are true, the eonelu- 
sion must inevitably be so, and why this is not the case in 
any other possible mood, (that is, in any other combination of 
universal and particular, aifirmative and negative proposi- 
tions,) any person taking interest in these mc[uines may be 
presumed to have either learned from the common school 
hooks of the syllogistic logic, or to be capable of discovering 
for himself. The reader may, however, he referred, for every 
needful explanation, to Aichbishop Whately’s Elements of 
Logie, where he will find stated with philosophical precision, 
and explained with remarkable perspicuity, the whole of the 
common doctrine of the syllogism, ■* 

All valid ratiocination ; all reasoning by which, from gene- 
ral propositions previously admitted, other piopositions equally 
or less general are inferred , may be exhibited in some of the 
above forms. The whole of Euclid, for example, might be 

meimng, and that by predi^'atmg them of Socrates we convey no infuiraa 
lion , a view of the signification of names, which, fur reasons already given * 
I caniiotadm.it, and which, as applied to the class ot naniPS which Socrates 
belongs to, IS at war with Itr Bain’s own cleflnitioii of i Proper Name fi 14$) 
“ a single intatiingkbS mirk or designation appiopriated to the thing" Such 
namet., Mr Bam proceeded to say, do not necessarily indicate even human beings 
much less then does tlia name Socrates include the meaning of wise or poor 
Otherwise it would follow that if Socrates had grown rich, or had lost his 
menUl faculties by illness, he would no longer havo been called Socrates 

The second pert of Mi Bain’s argument, in which he contends that even 
when the prsmisus convey real information the eonelusion is ineiely the premises 
with a part left out, is appiicdhle, if at all, as much to univeisal propooitions as 
to singular In every syllogism the conclusion contains less than is asserted in 
the two premises taken together Suppose the syllugism to be 
All bees are intelligent. 

All bees are insects, therefore 
Some insects are intelligent 

one might use the same hbeity taken by Mr Bain, of joining together the two 
premises as it they were one — “ All bees are insects and intelligent ” — and 
might say that in omitting the midille terni ices we make no real inferance, but 
merely roprodnee pait of what liad heea previously said Mr, Bain’s is really 
an objection to the syllogism iteelt, or at all events to the third figure it has 
no special applicability to ^ingnUi propositions 


* Kote to § 4 of the chaptex on Definition, stip>a, p, 160 
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tlirown without difficulty into a senes of syllogisms, regular 
in mood and figure 

Thougli a syEogism framed according to any of tliese ior- 
miilse is a valid argument, all coiiect latioci nation admits of 
being stated m syllogisms of the first figure alone The rules 
for throwing an argument in any of the other figures into the 
first figure, aie called rules for the reduotion of syllogisms. 
It IS done by the conversioii of one or other, or both, of the 
premises. Thus an argument m the first mood of the second 
figure, as — 

ISTo C IS B 

All A IS B 

r therefoie 

No A is C, 

may be reduced as follows. The pioposition. No C is B, 
hemg an universal negative, admits of simple conversion, and 
may be changed into No B is C, which, as we showed, is the 
verv same assertion m other woids — the same fact dilfeientiv 

•j 

expressed. This tiansformation having been effected, the 
aigument assumes the following foim : — 

No B is C 
All A is B 
therefore 
No A is C, 

which IS a good syllogism in the second mood of tire firsf 
figure. Again, an argument in the first mood of the thud 
figure must resemble the following — 

All B IS C 
All B IS A 
therefore 
Some A is C, 

where the minor premise. All B is A, confoimably to wliat, 
was laid down in the last chapter lespecting universal affirma- 
tives, does not admit of simple conversion, but imiy be 
converted 'par aeaidens, thus, Some A is B , which, though it 
does not express the whole of what is asserted in the pi opo~ 
sition All B IS A, expresses, as was formerly shown, part 
of it, and must therefore be true if tbe whole is tme. We 
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have, then, as the result of the reduction, the following syllo- 
gism in the third mood of the first figme : — ■ 

All B is C 
Some A is B, 

from which it obviously follows, that 

Some A IS C. i* 


In the same manner, or in a manner on which after these 
examples it is not necessary to enlarge, every mood of the 
second, third, and fourth figures may he ledueed to some one 
of the four moods of the first. In other words, ev ery conclu- 
sion which can be pioved in any of the last three figures, 
may be proved m the first figure from tbe same premises, 
with a slight alteration m the mere manner of expressing 
them. Every valid ratiocination, therefore, may be stated in 
the first figure, that is, in one of the following forms : — 


Every B is C 


All A 
Some A 

therefore 
All A 1 
Some A j 


is B, 

is C. 


No B IS C 

^ I is B, 
Some A j 

theielore 

No A IS ] 

Some A is not ) 


Or if more significant symbols aie pieferred : — 

To prove an affiimative, tbe arg-ument must admit of being 
stated in this foim — 


All animals are mortal , 

All men \ 

Some men I are animals , 

Socrates ) 

theiefore 
All men i 

Some men I are mortal. 

Socrates ) 


To prove a negative, the argument must be capable ot 
being expiessed in ^is form — 

No one wbo is capable of self-control is necessarily 

VICIOUS ; 
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All aegroeti -i 

Some negroes [■ aie capable of self-contiol ; 
ill, A’s negio J 

tberefoie 

ilo negroes are j 

Some iiegioes are not r necessfuily vicious. 

ilr A*b neoio is not ' 

Tliougb dll idtiocination admits of being tbiown into one 
01 the othei of these forms, and sometimes gains coiisidei- 
ahiy by the tiansfoimation, 'both in cleatness and in the 
obviousness of its consequence , theie aie, no donbt. cases 
in which the aigument fails more naturally into one of tlje 
other thiee figmes, dud m which its eoncludiveness is inoie 
apparent at the fiiat glance in those hgiups, than when icdnced 
to the fiist. Thus, if the proposition were that pagans may l>e 
virtuous, and the evidence to pioie it weie the example of 
Aristides . a syllogism in the third hgnre, 

Aristides was virtuous, 

Aiiotides was a pagan, 
therefore 

Some pagan was virtuous, 

would be a more natural mode of statin^ the argument, and 
would cairy conviction more instantly home, than the Hdine 
ratiocination strained into the first tiguie, thus — 

Aristides was vntuous. 

Some pagan was Aristides, 
theiefore 

Some pagan was virtuous. 

A German philosopher, Lambert, whose A’eiuib 0) 
(published in the year 1704) contains among othei things one 
of The most elaborate and complete expositions which had ever 
been made of the syllogistic doctiine, has expiosdy exiumiiod 
what sort ot arguments fall most naturally and suitabl}^ into 
each of the four figures, and his investigation is charactcii^ed 
hy great ingenuity and clearness ol thought,^ The argument, 


^ * His eoEclusions are “Tlie flrat is iuired to tlie diituvery or proof 
01 tii0 properties of a thing , the Becond to the discovery cr proof of the d'S- 
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hom'vei, IS one and tke same, in winches ei kgiue it is 
expressed , since, as we have already seen, the premises of i 
syllogism in the second, thud, or fouith figuie, and those of the 
syllogism m the hi ^t figure to winch li may beiediiced, aie the 
same piemises in everything except language, oi, at least, as 
much of tliem as oontiibutes to the proof of th^i eonclusion is 
the same. "We aictherefoie at liberty, id conformity uith the 
geueial opinion of logicians, to considei the two elementaiy 
foiins oi the hist figui e as the univei sal types of all conect ratio- 
cmatioii , the one, when the conclusion to he pioved it. affiima- 
tive, the otbei, when it is negative ; even thong-h ceitnin argu- 
ments may hare a tendency to clothe themselves in ihe foims of 
the second, thud, and fourth fignies ; which, howe\ei, canliot 
possibly happen with the only class of aiguments which aie of 
fiist-iate scientific importance, those m whieh the conclusion 
IS an universal affirmatue, such conclusions being susceptible 
of proof in the first fig me alone.'^ 


tinotiona between things, the thud to 1 he iLscoiery oi proof of Dnstmtea iuil 
ese“ptiQna , the fourth to the diacoieri, or exclusion, ot the ilifferent specie' of 
agenue" The rEfeietue of syUogisms in the hbt three figures to the rlii.iie it 
iLi oiiiiii >i naUi) IS, in L<imliert’s opinion, striinsd and unnatural to each of 
the three bidonga iccording to him a sepaiate vTium, co-orJin ite and of equal 
authority with that diauni, ami to -which he grvee the Dimes of :hctd,A dc 
/u'ljrrrt ior tho second figure diittun do cjtempJo for the third, and dittu'n di> 
i-tetpiOf'o fiji the fouith Pec pa.it i or ViaaoMloaic, chap ir § 229 ev seqq 
Mr Bailey, of 2n,d ed pp 7U-7f ) tahes asimiLirview ot xlir 

subj act 

* Since this chapter was written two treatises have appealed (or rather i 
treatise and i fragment of n tieatise) which aim at a further improvement in 
the theory of the form' of latiocin ition Mr De Morgan’s “Formal Logic 
or, the Cilcnlus of Interence, htecefcs'ty and Probable,” and the Neir 
j^n-ilyticof Logical Forms,’ attached cs an Appendix tu Sir William Himil 
tout. on Fhiloi^opiiy, and at greater length, to his pusthuinous. 

J 1,1, filing v/t Logic 

In Mr Le Morgins volume — 'abounding, in its more popular parts, -with 
valuable obseiiations fehcitoiisly expressed — ^theprjucipil feature of oiigmality 
IB an attempt to bring within stiict technical rules the cates m which i oouclii 
&10I1 can be dmiin from piemtset of a lorm. usually classed .is particular Mr. 
De Morgm observes, ven justly, tb'itfrom the premises Most Bs are Os, most 
Bs aie As, it may be concluded with ceitiintj that some As are Cs, since two 
poitiuns of the class B, each of them COmprisiEg more than hilf, m ist rieces- 
sanly in part consiet of the same mdiTiduala, Following out this line of 
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^ 2 On. exiuiiniiig, tlieti, these two genera,! fonmiJtC, we 
find that in both of them, one piemise, the major, is an uui- 


thijught, It IS equalh e-nJeut that if ws laiew exactly Ttliit propmtinu the 
“ most ” la each of the premises bear to the entire class E, we eeiald incieaco ju 
a caiTesponJing degiee the dcflnitenets of the conclusion Thus if Of! pw cent 
of B are included' in C, and 70 per cent in A 30 per cent at least Must ba 
ciiDimon to both, in other woids, the number of As wliieli aie Cs, ind of Os 
•which are As, must hr at least enusl Co 30 per cent of the class B Broreeduig 
on tills eoui^eption of ‘ numerically detiulte piopositions, ' and extending it to 
such furins as these —40 Xs (or more) aie oacU of them OM oi 70 A'a, ’ or 
“■43 Xs (or more) are no ooe of them to be found among 70 Ye,” and cxaimri. 
lug what inferences admit or being diawn from theT,trioias comljjnaticnB -winch 
may he made uf premises of this descripnon Mr Do ilorgnn eetiUishes uni 
lers^l foimul* lor sutli inferences, creaimg fur that puipcso nut only' a nes, 
teclmieal Uugudge hut a formidable anaj of symbols analogous to those of 
algebia 

Sinca It IS undeniable that infoiences, la the cases eximiued iy Mr De 
Moigan, can legitnna.tel'y be drawn, A'ud that the ordnuiy theory 
acoouat of them, I mil not siy that it was not woith -wliile to show in dot ill 
Uu-w these also could he reduced to loimule as rigorms a,s those ot Aristotle 
■\Vlwt Ml Ds Morgan has clone was woith doing once (perliaps more i han once 
as 4 siliool exeic,sa), hut I i^uestvon if its iPaults axe rviith studying and 
luasrering for any practical purpose The practical use of teolinical foi nis of 
Te-taomng is to bar out fallacee , but the fa'ilaei^'S wlncli requne to he g'niidod. 
against lU latiocin umn propeily so called, irise from, the iiicautious use of the 
v'Diaioafoims of koguige , and the logician must tiacl the fiUary into th it 
terlitury, instead of waiting loi it on a tca'rltory of hia u-ffa While JiO remains 
omopgpioposiUone which. huso ar juiced the naamrioal pucisioa Of tlio Oah ulu'- 
of Piobahilities, the euomy is left m possession of the only ground on w hich he 
car be formidiblc And ciaee the ptopositiona (short ot unitBrsrl) on -wli tli 
a thinker has to depend either for purposes of speonlatioii m ot prai hco, do 
not, except in a few peculiar Cases, admit of any numerical piw'iswn , couemon 
leasuning cannot be translated into Mr Da Morgan’!, foims, W'hicli tliurotuiB 
cannot strre any purpose as a test of it 

Si) Willi im Hamilton’s theory of the “quantification of tlir preibcdlo ” jimy 
be dercribed as follows — 

‘‘logically” (I quote his words') “ws ought to uiko into aewuut tlia 
quantity , always understood in thouglit, liut usually, tor tn,mi&st i&otmi'-, 
ehued in Its expressiim, not only ot the subject, but also of the piedic ite of a 
judgnirnt All A 13 B, IB equivalent to all A 13 some B Ko A le B, to ho 
Ama/iyB Some A 13 B, IS tantamount to some A is ‘.nnie B home j4 is 
not B, to Some A is tiot any B. As in those forms of asset tioa the urediuito 
IS exaetiy coextensive with the subject, they all adxaifc of simple oiivcrwon , 
and by tins we obtain two additionei forms — tSoine JB is all A and No B is 
60 , lie A M'e may al&o make the assertion All A is all B, which will bo mm 
It the classes A and B are osactiy co-extensiva The last thioO forms, tbougji 
conveying real aaseitions, have no place in the ordinary classification ol Xho 
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veisal piopc^ition ; and according' as this is affirmative oi 
negative, the conclasion is so too. All latiocination, theie- 


po“ttions All propositions, thpn, lieing supposed to lie tr^mslsted into this 
language, and inLitten each m that one of the preceding foinas nhich. ansvrais 
to it"! signification, there emerges a new set of syllogistic rriis, roateiially dif 
tcrent trom the common ones A general new of the points of difference may 
be ginn m the woids of Sii W Hamilton 2ad ed p 651 ) — 

‘ Tlie revoeation of the tivo teims of r Proposition to their true relation a 
proposition being alw ljs an cgnaiuin of its subject ind itq predic ite 

‘The consequent reduction of the Conveifaion of Propositions from three 
specie® to one — that nt Simple Conversion 

‘ The reduction ot all the Gciswnif Ij/itQt of Categorical Syllogism® to a single 
Canon 

Tho evolution fiiom that one canon of all the Species and vaiietfe® ol 
Sj llogi sms 

The atrogition of all the Serial Lam of Syllogism 
“A Jemunstiatinn of the exclusive possibility ot Tliree Syllogistic Figures 
and [on new gioiiuds) the scientific and final abolition of the Fourth 

“Am mifestatinn th it Figure i® an unessential! iriation in syllogistic form 
and tht ambLqiiant absuidity of Keduemg the syllogisms ol the uthei figures 
to tlie fust 

‘An enoiinceineiit of unc Otqavie Pii.ni.iflc foi caoh Figiue 
A dctoiraiE ition ol the true numlwi of the Legitimate IHooib , with 
‘ Then amplification in number (thirtv six) , 

‘ Their numoiicil equ ihty under ill the figures , and 
Thnr i elal ve eqiiu alencc or virtual identity, throughout eveiy schern atic 
iljfferciice 

‘ That, m tha second and third figures,, tho extremes holding both the s inm 
iclatinn to the middle term tbeie is not, is in ihe flist, in opposition and snb 
oidination bftwien .i leim major and a, term minor iiiiitiiailv coiiUipiiig ml 
contained, in the cnnnter whole® of Extension and Comprehension 

‘Consequently, in tho second md thml figure®, there is no determinato 
TTi ijor and minoi premise, ind there aie two nidifforont eoriLlusions whrici® 
111 the first the premises arc determinate and there is a single provmi itt ui 
elusion ” 

This doetiiiip, like that of Mr He Morgan piBvion®ly notiefd, is a lenl 
addition to the syllogistic them v, and has moreover this advaiit-tge over Mi 
Ds Morgan’s ‘ numeneally definite syllogism,” thit the form® it supplies ut 
really available as a test of the oonectness of ratioeinat ion ; sines propositions 
in the Bimmouform may always have their predicates quantified, and so be 
made amenable to Sir AY Hamilton’s rule® Considered however as a eon 
tiibntion to the of Logie, that is, to the analysis of the menUl pio 

eessBS concerned in reasoning, the now doctrine appears to ms I cuiifes® not 
merely superflumi® but CT-roneons , since the torm in which it clothe® propo®i 
tions does not I’he the ordmiry form, express what i® in the miad of the 
speaker when he enunciates the proposition I cannot think Sii "VYilIiam 
Hamilton right in maintainmg fchtit the quantify of the predic, ate is ‘ .ilwav g 
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foie, stalls fiom a genenJ, pxoposition, pi-nciplp, or asst ijip~ 
tion a proposition inivliieh a piedicate isaftirniesl oi deiiioil 
of an entiie class; that is, m ivhich some atlii.})ute, oi the 
negation of some attiibute, is assei ted of an indefinite mini Iroi 
of objects distinguished by a co m mon chaiacteiiatic, ajid de- 
signated m cffnsequenee, by a common name. 

The other piemise is always affii mail's 'e, and aa=eits that 
sometlimg (which may be either anindnidiiiil, a class, or p.at 
of a class) belongs to, oi is included in, the class respecting 
■which something was alBimedoi denied m themajoi piemi'-c. 
It tollo-ws that the attuhute afhimed oi denied of the entuo 
class may (if that affiimatioii or denial -was" collect) La 
afnimed oi denied of the object oi objects alleged to be in- 
cluded in the class and this is piecisel} the asseition made 
in the conclusion. 

Whcthei or not the foiegomg is an adequate accoiiot of 
the constituent paits of the syllogism, will he piesently f on- 
sideied ; hut as fai as it goes it is a true account. It has 
accoidmgly been gencialized, and erected into a logical 
masun. on w-hich all latiocmation is said to be founded, inM)- 
mueb that to reason, and to .ipply tlie ra.ixim, aie sup[jo=!ed 
to be one and the same thmg. The maxim is. Tint whaievoi 
can lie affiimed (or denied) of a class, may be affiiraod (oi 
denied) ot eierything included m the class. This axiom, 
supposed to be. the basis of the syllogisliu theorv, is leiinod 
by logicians the did inn, de oi/i'iii et nvllo 


rmlprstoud in tliou^Iit ’ It implitd, but not piesoiit to tlio iiuiul oi tli» 
iiLiton who Inserts tha pforosition The (Jiuntific.ition of tile lio, uottM 1 
ot bsing 1 Die ms of bringing ont inorB clmry Iho meining „f Hm pi-iiiosilion 
ui tnolly lepd, the Tnind out nf tha propo.ition, into iimtlior oaloi of nk .is Imr 
^ bni m su- All men are MOitrl, ^ire simply mein to .iffiim the .atribule mor- 
u l.ty of I I man , inthoot thmfang ut all of the da,, moi Inl m the eonao i n, „x 
Lruubjing ouibe'rea U-eut wlieaio it contains anj orhei heinijs or not It is 
onh mr soma irtifcmlpurpQ.a that eter look at the proposition in tlmiiMiCit 
n. ulmh tha predicate also is thought of as a class-mme, .itl.< r intludni J the 

^abjict only, OP the subject and something more (^cr above, p J ) 
bor a fuller discussion of th-s subject, see the twenty-socond cha .lcTofa 
uoa already reterred to, ‘ An Ewin, ration of .Sir Willum Hamilton^ Plnio- 
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This masira, howevcrj when consxdeied as a pimciple of 
reasjoning', appears suited to a system of metaphysics once 
indeed geneially leceived, but which for the last two centuiies 
has been consideied as finally abandoned, though there have 
not been wanting in our own day attempts at its revival. So 
long as what are teimed Universals were regaided as a peculiai 
Lind of substances, having aii objective existence distinct from 
the individual objects classed under them, the dictonn de o'lmu 
conveyed an important meaning; because it expressed the 
intei community ot natnie, which it was necessaiy on that 
theoiy that ve should suppo&e to exist between those general 
substances and the paiticular substances which weie subordi- 
nated to them. That everything piedicable of the univ’ersal 
was piedicable of the various inihviduals contained under it, 
was then no identical pioposition, but a statement of what was 
conceived as a fundamental law of the univeise. The assei- 
tion that the entire nature and piopeities of the avhstti'idia 
seainda foimed pait of thenarure and piopeities of each of 
the individual substances called by the same name : that the 
piopeities Ilf Man, for example, were piopemes of all men; 
was a proposition of leal significance when man did not 
•iiietDi all men. but something inherent in meuj and vastly 
superioi to iliem in dignity Now, however, when it is known 
that a class, an universal, a genus or species, is not an entity 
'per sfl, but neither moie noi less than the individual substance^ 
themselves which aie placed in the class, and that there is 
nothing real m the mattei except those objects, a commou 
name given to them, and common attributes indicated by the 
name ; what, I should be glad to know, do we leain by being 
told, that whatever can be affiiracd of a class, may be affirmed 
of eveiy object contained m the class The class is nothing 
but the objects contained in it and the dictum de om^n 
merely amounts to the identical proposition, that whatevei is 
tiue of ceitaiD objects, is true of each of those objects. If 
all latiocination were no more than the application of this 
•maxim to paiticiwai cases, the syllogism would indeed he, 
what it has so often been declaied to be, solemn trifling. 
The dictmn de oinm is on a par with another tiutb, which 
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in its time isfas also reckoned of great importance, Wliat- 
evei IS, IS ” To gii e any leal meaning to the dki tim de omm, 
■we must consider it not as an axiom, but as a definition ; 
we must look upon it as intended, to explain, in a circuitous 
and parapliTa\tic manner, the meaning of the woul c£as& 

An error which seemed iinally refuted and dislodged from 
thought, often needs only put on a new suit of phiases, to 
he -weleomed back to its old quarters, and allowed to repo«e 
unquestioned ior another cycle of ages. Modem philosopherd 
have not been spiring in then contempt tor the scholastic 
dogma that geneia and species are a peculiar kind of sub- 
stances, which general substances being the only permanent 
things, while the individual substances compiehended undei 
them are la a perpetual flux, knowledge, which necessaiily 
inapoita stability, can only have relation to those geneial 
stances or mnversals, and not to the facts or paiticnlars 
included under them. Yet, though nominally i ejected, tins 
very docuine, whether disguised under the Abstract Idoaa of 
Locke (whose speeuktions, however, rt has less vitiated than 
those of perhaps any other writei who has been infected vvith 
It), undei the ultxa-nominahsm of Hobbes and C'ondillat, oi 
the ontology of the later G-erman schools, has nevei ceased to 
poison philosophy. Once accustomed to consider scion tifn 
investigation as essentially consisting m the study of uni- 
versal, men did. not drop this habit of thought wlmn tlmy 
ceased to regard mivetsala as possessing a» independtnt ex- 
istence; and even those who went the length of consideiing 
them as mere names, could not Lee themselves fiom the notion 
that the investigation of truth consisted entirely oi partly in 
some kind of conjuration oi juggle with thobe names M'ben 
a philosopher adopted fully the Nominalist view of the signi- 
fication of general language, retaining along with it the tHanm. 
d& omm as the foundation oi all leasoning, two such prenusos 
fairly put together were likely, if he was a consistent thinker, 
to land him m rather startling conclusions. Accordiiiolv it has 
been seriously held, by wnteis of deberved'celehntv, that the 
process of arriving at new truths by reasoning conksis m the 
mere substitution of one set of arbitrary signs for anothci , 
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a doctrine wliicli tliey suppose to derive irresistible confii ma- 
tron from the example of algebra. If tliere were any process 
in sorcery or neciomaney more preternatural tban this, I 
should be much surprised The culminating point of this 
philosophy IS the noted aphorism ot Condillac, that a science 
IS nothing, or scarcely anything, hut une laag'Hie hien, 
in other words that the one aiifificient rule for discovering the 
natuie and propeities of objects is to name them properly as 
if the reverse were not the truth, that it is impossible to name 
them propeily except in propoition as we are already ac- 
quainted with their nature and properties. Can it be neces- 
sary to say, that none, not even the most timal knowledge 
with respect to Things, ever was or could be originally go? at 
by any conceivable manipulation of mere names, as such ; and 
that what can he learned from names, is only what somebody 
•ft bo used the names knew before ^ PhilosopJiical analysis 
confirms the indication of common sense, that the function of 
names is but that of enabling us to yem^oibcT and conim^mv- 
ccite oui thoughts. That they also stieng-theu, even to an 
incalculable extent, the powei of thought itself, is most true 
hut they do this by no intrinsic and peculiai iiitue ; they do 
it by the powei inherent in an aitificial memoiy, an instill- 
ment of which few have adequately consiJeted the immense 
potency. As an artificial memoiy, language truly i-i, what it 
has so often been called, an mstiument of thought ; but it is 
one thing to be the instrument, and another to be the exclu- 
si\e subject upon which the mstiument is exercised. We 
think, indeed, to a considerable extent, by means ot names, 
but wbat we think of, aie the things called by those names ; 
and there cannot be a greater eiioi than to imagine that 
thought can he earned on with nothing in our mind but 
names, or that we can make the names think for us. 

§ 3 Those who cousideied the dictum de ovoni as the 
foundation of the syllogism, looked upon arguments in a 
manner coiiespondlng to the eiroueous view which Hobbes 
took of propositions. Because tncie are some propositions 
which are merely veibal, Hobbes, in oidei apparently that his 
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(lefimtion miglit be ngoiou^ily iimverhiil, defined j ]>iopoyition 
if no propusitnm'i declaied aiijthmg except tbe meamng of 
■fiOirts If Hobbes was right ; if no futlhex ai count th,m this 
c ould be gii eu of the impoj t of piopositions , no tiieoiy could 
be giieii but the commonly received one, of the combiuulion 
of piopositiuni in a syllogism. If the minoi prew^ic asserbid 
nothing moi'e than thit something belongs to a class, nnd if 
rho majoi piemise asseited nothing of tJiat cLis^i pxoc^j>t that 
It IS included m anolhet class, the ooiiclusiou would ouli/ be 
that what ’was anrlnilfd in the lovvei class is inclndtil in the 
liigher, and the lesult, tbeiefoie, nothing eAcept that the 
classification is eonRistent with itself Eut weliavc seen that 
it fa no sufiiaent account of the meaning of a pioposiUoii, to 
say tliat it lefeis something to, or excludes someilung fioiri, a 
class. Every pioposition which conveys reil johunuifioa 
asserts a matter of fact, dependent on the lawri of iiatuie, and 
not on clasBification. It a asm ts that a given objtei iloo or 
Clues not possess a gii en attuhute , oj it asseits tljat two atti i- 
hutes. oi isete of attributes, do oi do not (conshiiitly oi occi- 
siouaily) coexist Since such is the puiport of all 
turns vvhiuh convey any real knowledge, and since latiocina- 
fion IS a mode of acquiring real knowledge, .my fbcoiy of 
latiocination which does not recognise this impoit of pio- 
positioiis. cannot, we may be sine, he the true oiie, 

•'^ppljtug this view of propositions to the tvo piiujuses of 
a syllogism, we obtain the following lObUlts The m.ipn pi 
raise, which, as already remarked, is always univeiaul, d-.srrt-,. 
that all things winch have a ceitain attiibuio (oi aUi ibut<>‘.) 
have 01 hare not along with it, a ceitam ollioi alinhuie 
(or atfaibiites) The minor piemise asseits th.it the tiling oi 
^et of thmgB which are the subject of that piennse, iuvc'th. 
tist-mcntioued artubute; and the conclusion is, Hiat they 

hare (oi that they have not) the second. Thus m our founei 
example. 

All luen aie moital, 

Socrate.R is a man, » 
theietoie 

Socrates la mortal, 
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the Buhject and predicate of the majoi prem-^e aie eonnotatii e 
teimh, denoting objects and connoting attiibutes The asber- 
tion in the major piemibe is, that along with one of the two 
sets ot aitiibutebj we always ±uid the other . that the attii- 
bntes connoted by *‘man never exist unless conjoined with 
the attiibute called mortality. The assertion- in the minoi 
pieinisc IS that the individual named Sociates posseoses the 
lo,mei attiibutes ; and it is concluded that he possesses al-u 
the attiibute mortality. Oi if both the premises are general 
pi opositioiis, as 

All men aie moital, 

All kings aie men, 

thejefore * 

All kings aie mortal, 

the minor picmise asserts that the attiibutes denoted by kmg- 
ship only exist in conjunction with those signihed by the word 
man The majoi ahsorts as before, that the last-mentioned 
attiiliuies aie nerer tound without the attribute of mortality. 
The c( nclnision is, that wherever the attributes of kingship aie 
found, tliat of mortality is found also. 

If the mnjoi premise were negative, as, No men aie omni- 
potent. it would assert, not that the attiibutes connoted uy 
“ man never esiat without, but that they never exist with, 
those connoted by “ ommpofeut from which, togethei with 
the minor premise, it is concluded, that the same incompa- 
tibility exists between the attiibute omnipotence and those 
constituting a king. In a siimlai manner we might analjse 
any olhei example of the syllogiboi. 

If we geneialize this pioce'-s, and look out for the piin- 
ciple 01 law involved in every such infeiencc, and presupposed 
in eveiy syllogism, the piopositions of which are anything 
more than merely veibal , we find, not the unmeaning (lieftim, 
de om'Ht, et nidlo, but a tundamental principle, or rather two 
principles, stiikingly lesemhlmg the axioms of mathematics. 
The first, which is the principle of affirmative syllogism, is, 
that things which Coexist with the same thing, coexist with 
one another: or (still moie pieciselj') a thing which coexists 
with another thing, which other coexists with a thud thing. 
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also coexists with that thiid thing. The second is the prin- 
ciple of negative syllogisms, and is to this effect* that a thing 
■which coexists with another thing, with which other a thud 
thing Joes not coexist, is not coexistent with that third thing. 
These axioms manifestly relate to facts,, and not to conven- 
tions *, a'ud oil® or othei of them is the ground of the legiti- 
macy of every argument in which facts and not conventions 
are the matter treated of.* 

5 4. It remains to translate this exposition of th e syllo- 
gism fiom the one into the other of the two languages in 


■* Hr Herbert SpenoBr (Puncipli-s uf Psychoh'ii/ pp I3S-7) dioTiffli 
ttieoTV of t]ie sj-llnwism toirrurles vuh til that 5=! cisential of wiiiie, thintf, it, .i 
logic iltallacyroprc-ent the two axioms in the tait astho regulitmg primiple^ 
of ayllogiam He diarges me with falling into the erior pointed out hy Andi- 
hiahop WHitelj and myself, ot eonfouaUing exict likmess with literal uhntity, 
and iin<iiutam8. that we ought not to say that Pocntes posqeoses /h iamt .ittri' 
hates which are eonnoted by the word MaBj hat on!) that he posstisspq nttn- 
■butes hke them aocording to •wliicli phraseology, i^eeratoq, nid the 
attribute mortality are imt two things co exuting with the same thing iq die 
.siom asserts hnetwo things co-«xiating with two diffeisiit things 

Ills qnsstinn between Mr Spencer and mew niEroly one of Jaiigu.imi , loi 
neither of lie (ifj nnderstand Mr Spencers .ipinions iighlly) IWuios ,in I'ltri- 
biite to be .1 re.il thing possessed ot ohjpctiie paistinie, we hrlurt it to he i 
paiiiockr jnnde of naming our sens.ition, or onr expeet.itiinia of se.is ifion, 
when looked at in their rol ition to an exttrn.il ob)i-ct which e .Litos them Th ' 
qnest.on r-i.sed by Mr Spencer dots not, tUerploro, roncern the piopeifns ot 
any iftilly existing thing, but the comparatm appropuatsn. ss, foi pliilosophu,,!! 
purposes, ol two diffsirent modes of using ,a name Consichrud in this piunl ill 
Mew the phraseology I have employed wludi is that Cfirnmonly need hv pliilo 
sophers, seeiaetoinBtohcthphcsl Mi Spencer is ot opinion tli.it hw 'use 
Soemtes and Alcibiades are not the same nmii the .ittiilnite winch (Onstitutos 
them man shouM act be called the same attahute , that lieranse rlie hum.mif v 
of one man and that of anucber express thum&olves to onr &ii),«e not by IJio 
same tndivTjual sens itions but hy staa.itwns exicMy alihe, liiinKiriity ought to 
bo regarded as a differeat attribute in every dlffeient mm fllit on this 
showing, the uumauxty even of any one man ehould be eousKhrul as diffuont 
attrimites now and half-an-hour hence , for the sensations bywhich it will tiun 
manifest itself to my organs wiU n^t he . continuation of my present sens itions 
ut .a repetition of them, fresh seusations, notithuticd uilh, but only evnctly 
like the present If evoTy gouerii sotievt non, mstr.,d>t 1 omg =' the One in ( ho 
J'lT’ab'T ^Mercnt conceptions is there are thing, 

a ™!? he no M.th thing as generaU rntnuun 

A name would hive no general meaning if connoted one thing when pre- 
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’svliieli we foimeily I'emarked"* tlia.t all propositions, and of 
course thoiefoie all combinations of propositions, might be 
expressed. We ob&eived that a proposition might be eon- 
Mdered in two diffeient lights ; as a portion of our knowledge 
of natuie. oi as a memorandum lor our guidance. Under the 
foimer, oi speculati've aspect, an affirmatiie gepeial proposi- 
tion IS an assertion of a speculative tinth, viz. that whatever 
lias a certain attribute has a certain other attribute Under 
the other aspect, it is to he regarded not as a part of oui 
knowledge, but as an aid fur our practical exigencies, by 
enabling us^ when we see or learn that an object possesses 


dicAted of John, aad another, though eloselj resemUiDg, thing when predicated 
of WiUiani Aeeoidiugly a recent pamplikt as&erts the impossibility of general 
1 nowladga on this precise ground 

The meiuing of enj general name is some oiitwaid or inward phenomenon, 
consisting, m the last resort, of teehngs , and these leelings, if thiir cuntimiity 
IS for an instant broken ire no longei the same feelings, in the sense of mill- 
ridaal identity "What, then, le the common something winch gives a meaning 
to tile general name’ Mr Spencer can only say, it i? the similirity ut the 
feelings , and I rejoin, the attribute is piecisely that S’milarity The names of 
attributes are in than ultimate analysis names for the resemblances of our sen 
sations lor other leelings) Ereiy general name, whether abstract oi concrete, 
denotes or connotes one or more ot those lesemblances It will not, probably 
bo denied, that if a bundled sensations are uudistinguisliably alike, their resem- 
bl ince ought to be spoken of as one resemblance, and not a hundred resem- 
b'ancfcs which raaioly )ei,emhle one anothei Thy things compared are miny 
but the something common to all of them must be conceived as one, just a& the 
name is couoeiv ed as one, though corresponding to n uiuerically diiferent sensa- 
tions of sound oieh time it is pronounced The genertl teim man does not 
connote the sensations derived once from one man, winch, ouce gone, cau no 
more occur again than the s ime d ish of lightning It connotes the general type 
of the sensations dcined always from all men, and the powei (always thought 
of as one) of producing sensations of that type And the axiom might be thus 
Worded Two type* of smiialioii each of which coexists with a thrd type, 
Luexict with another or Two j^wers each of which coexists with a third power 
Coexist with one anothei 

Mr Spencer h is misunderstood me in another particular lie supposes that 
the coexistent e spoken of in the axiom, of two things with the same third 
thing, means simnltaneousnesB m time The coexistence meant is tliat of being 
lointly attributes ot the Same subject The attribute of being born without 
teeth, and the attribute liaving thirty-two teeth m mature age, aie in this 
sense coexistent, both bding attributes of man, though e£ vi tsiintm never of 
^he same man at the same time 


Supra, p no 
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one of tlie two attiibutes, to infoi that it pospeshps the otlier , 
tliiTi emplovinc; the first attiibnte as a mark oi evnlence of the 
second. Tims regarded, every syllogism comes -ffitUm the 
following geueial formula — 

Attiifiute A IS a maik of attribute B, 

The given object lias the maik A, 
tlieiefoie 

The given object has the attiibiitc B. 

Eefeired to this type, the aigumeiits which we liave lately 
cited as specimens of the syllogism, will expiess thomsclves 
in the fallowing manner — 

The attiibutes of man are a maik of the attiihiite luoitality, 
Sociatesbas the attiibutes of man, 
tbeicioie 

Buciates has the attiibute moitality 
And again, 

The attributes of man aie a mark of the attribute nuutality, 
The attributes of a king are a maik of the attiibutes of man, 

therefore 

The attributes of aking ore amarkof the attiibute ram uibty 
And, lastly, 

The attiibutes of man are a mark of the ahseuco of the 
attribute omnipotence. 

The attiibutes of a kmg aie a mark of the attiibutes of man. 

theietoxe 

The aitiibutes of a kiug are a mark of the absence of the 
attiihute signified by the word ommpoteut 
(or, are evidence of the absence of tbat^ attribute). 

To coriespond with this alteration in the foim of the 
syllogisms, the axioms on which the syllogistic proct ss is 
founded must nndeigo a-coueeponding tiansformation. In 
this altered phraseology, both these axioms may he brought 
under one general expression; namely, that whatever has any 
maik, has that which it is a maik of. Or, when the minor 
premise as well as the major is univeisal, we may state it 
thns- Whatevei is a maik of any maik.-is a mark of that 
which this last is a mark of To tiace the identity of these 
axioms with those previously laid down, may be left to the 
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inteiligenu reader AVe shall find, as we proceed, the great 
convenience of the phraseology into which we have lastthiovn 
them, and a\ Inch is better adapted than any I am acquainted 
with, to espies? with piecisiun and force rvhat is aimed at, and 
aeoudlly acoomplislied, in every case of the ascertainment of 
a truth by ratiocination.* 


^ ProfciSOC Bim {Lome i 1S7) cnns,ndi rt, tht ixinm (oi nitlier Lare 

piopo^ad ds a hulibtituta for the Sioitim (h or, mi, to possess cert’iQ aclTamagrt, 
but to be “ un^voikable ’.b a basts of the sjUogisni The titil deft 1 1 ooEsists 
)a this that it is ill-idaptod to bring out the djfflreuec bet'seeu total and 
partial coiiicident-e of termSj the obseriatioa of which is thu essential pre- 
Laution m syllogiaing correctly If all the terms were tne'rti.nsivo the asiom 
■would flow on admiiably, A carnos B, all B and none biitB, B carius C in 
the same aianner at once h. carries C, 'without litnitation oi luscii-e, Bu? m 
point of fact, we know that -while A carries B, other things ciiry B al&u 
whence a process of limitation is requned in tiansferring A to C througli B 
A dn common -with other things) airrie'. B, B (in commcii with othei things) 
caines C, whence A (in common with other things) eariics C The aiiom 
provides no meiiis of making this limitation if ive ^icre ro follow 4. literally, 
ws should be led to suppose A an. I C coextsusive fut sueli is the on'y obvious 
meaning of ‘ the attribute A coincides with the attribute C ‘ " 

It IS eortamly possible that i caielese leuucr liere and there may suppose 
that it A oarnes B it lollo'ws that B eorries A But if an} one is so incautious 
as to r'otiiimt this mistake, the very earliest lesson in the logic of inference the 
Conversion of prepositious, will coirect it The hrst oi the two forms in 
which I have etated the axiom, is in some JegrBe open to Mi Bain's cntieisra 
when B is said to coexist with A, (it must be by a /ajistts eerkcAi that Mi Ba n 
uses the word coinciHi) it is possible, in the absence of warning, to suppose the 
meaning to be that the two things are Onl-y found togethci But this mis 
interpretation is excluded by the Other, or practicil, forin ol the mixini , Lota 
nota tot nota tei ipsiu-o No one would, be in any danger of iiilerring th d 
because a is a mark oib h can never exist witnout a , tint because being in a 
coiifinned consiiinphou is a mark of being about to die, no one dies who is i ot 
itt a consuniptioii , that because being coal is a mark of having come out of tbe 
eaith, nothing can come out of tlie ewrth except coal Ordinaty knowledge of 
dCuglitli seems a sufiFcient protecLion agunst these mistakes, since m speaking 
of a mark of anything we ire never understood as implying reciproaty 

b more fundamental objection is stated by Mr Bain in a subsequent pas 
gage (p 158) ' The axiom does not act omuioibitB itself to the typo of Beduc- 

tiv e Beasoning as contrasted with Induction - the application of a general 
principle to a special case Anything th il fails to make prominent this cir- 
cuiJiscanoe is not adapted ss a foundation for the syllogism ’’ Buc though it 
m.iy be proper to limit the term Deduction to the application of a general 
principle to a special oaeej^it has never bcon held that Eatiocination or Syllo- 
gism IS subject to the samo limitation, au>l the adoption of it would exclude a 
great AinoUQt of valid and conclusive syllogistic reasoning Moreover if the 
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(nrm mikes prominent llle fict of the appiiestion of i griieral prin- 
ciple to a particular ease the axiom I propose makes piominpnl the condition 
■vrlneli alone m,ikes that application a real inference 

I conclude, therefore, that both forms have then value, ami then place m 
logic The iictnm de O'tnnt ehould be retained as> the fund, imen till aiiom of 
the logic of mere consistency often cillecl Formal Logn , noi have I fvei 
quarrelled mth the us© of it in that character, nor proposed to banish it from 
treatises on Foruial Logic But the other is the proper axiom foi the logic ot 
the pursuit of truth by Tvay of Deduction and the riccignicion of it c.in alone 
shoTV how it IS possible that deductive reasoning cm be a read to tintli 


CHAPTER in. 


OF THE FUKCTIOS';^ AKD LOGICAL VALUE OF IHE 
SYLLOGISM. 

§ 1 We have sbown wliat is the real nature of the truths 
vitb. which tlie Syllogism is conversant, m contradistinction 
to the muie superficial mannei m which then import is con- 
ceived ill the common theoiy , and what are the fundamental 
uAiOms on winch its probative force or conelusiveaess depends. 
Vv^e have now to inquire whether the syllogistic piocess, that 
ot reasoning fiom generals to particulars, is, or is not, a pro- 
cess of lufeience , a progress from the known to the unknown 
a means of coming to a knowledge of something which we did 
not know before. 

Logicians have been remaikably unanimous in their mode 
of answering this question. It is imiYei sally allowed that a 
syllogism IB VICIOUS if theie be anything moie in the conclu- 
sion than was assumed in the piemises. But this is, lu fact, 
to say, that nothing ever was, oi can be, proved by syllogism, 
which was not known, or assumed to be known, before. Is 
ratiocination, then, not a pioccbS of infeience ? And is the 
'-yllogism, to which the woid leasomng has so often been 
lepiesented to be exclusively appiopnate, not really entitled 
to be called leasoning at all ^ This seems an inevitable con- 
sequence of the doctiine, admitted by all writeis on the 
subject, that a syllogism can prove no moie than is lU'.ohed 
in the piemises Yet the acknowledgment «o explicitly made, 
h IB not pieveiited one set of writers from continuing to repre- 
sent the syllogism as the correct analysis of what the mind 
actually performs in discoieiing and provmg the larger half 
of the truths, whe&er of science or of daily life, which we 
helieve ; while those who have avoided this inconsistency, and 
followed out the general theorem respecting the logical value 
VOL I. P 
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of the syllogi&m to its legitimj,te coiollaiy, have l)cen led to 
impute uselessness and fiivolity to the syllogistic theory itself, 
on the gionnd of the psktw pnyioopziwhKih. they allege to he 
inherent in eveiy syllogism As I believe both these opinions 
to be fundamentally erioneous, I must request the attention 
of the readei to certain considerations, without which any just 
appreciatiou of the true character of the syllogism, and the 
functions it performs in philosophy, appeal s to me impossible , 
hut which seems to have been eithei overlooked, oi insuffi- 
ciently adverted to, both by the defendeis of tJie syllogi^tit.' 
theory and by its assailants. 

S 2 It must be gi anted that in every sj’llogism, con- 
sideied as an argument to piove the conclusion, there is ,i 
peUtio pnncipvh. When we say, 

All men are mortal, 

Socrates is a man, 
therefore 

Socrates is mortal ; 

it is unanswerably uiged by the adveisanes of ilic syllogL'lic 
theory, that the proposition, Socrates is mortal, is piesupposed 
in the more general assumption, All men are mortal . that we 
cannot he assured of the moitality of all men, unless we ate 
alieady ceitain of the moitality of eveiy individual man • that 
if it be still doubtful whether Socrates, or any otltei individual 
we choose to name, be moital or not, the same degiee ot im- 
ceitainty must hang over the assertion, All men arc mortal 
that the general principle, instead of being given as evidence 
of the paiticular case, cannot itself be taken for ti ue without 
exception, until every shadow of doubt which could affect any 
case compiised with it, is dispelled by evidence ahundi , and 
then what remains for the syllogism to prove That, in short, 
no leasonmg from generals to paiticuUrs can, a, such, proix’ 
anything . since fiom a general principle we cannot infer 
any particulars, but those which the piinciple itself assumes 
as known. 

This doetiine appears to me irrefragable; and if logicians, 
though unable to dispute it, have usually exhibited a strong 
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disposition to explain it away, this was not because they could 
discover any flaw in the argument itself, but because tbe 
contrary opinion seemed to rest on arguments equally in- 
disputable In the syllogism last refeired to, for examjile, or 
in any of those which we pieviousl}' constructed, is it not 
evident that the conclusion may, to the peisoh to whom the 
syllogism IS presented, be actually and hoibufids a new truth ^ 
Is it not matter of daily erperiencc that truths pieviously 
untbought of, facts which have not been, and cannot be, 
Oil ectly obsei ved, are arrived at hj^vay of general reasoning ^ 
We believe that the Duke of Wellington is moital. We do 
not know tbia by direct observation, so long as he is not yet 
dead If we were asked how, this being the case, we know 
the duke to be moital, we should piobably answer, Because all 
men are so Here, therefore, w'e arrive at the knowledge of a 
truth not (as yet) susceptible of obseivaiion, by a reasoning 
which admits of being esbibited in the following syllogism 
All men aie moital, 

The Duke of Wellington is a man, 
theiefore 

The Duke of Wellington is moital 
And since a laige portion of our knowledge is thus acquiied, 
logicians have pei&isted in repiesenting the 33 Hog ism as a 
process of mfeience 01 pi oof ; though none of them has cleared 
up the difficulty which arises from the inconsistency between 
that assertion, and the piineiple, that if there be anything 111 
the conclusion which was not alieady asserted in the pie- 
mises, the argument i& vicious Foi it is impossible to attach 
any serious scientific value to such a mere salvo, as the dib- 
tinction diawn between being involved by impliootion m the 
piemises, and being diiectly asserted m them ^^■^len Aieb- 
bishop Whately says* that the object of leasoning is “merelj 
to expand and unfold the asbiertions wiapt up, as it were, and 
implied in those with which we set out, and to bung a peison 
to perceive and acknowledge tlie full foice of that which he 
has admitted,” he dties not, I think, meet the real diflSculty 


^ Lojco, p (9tli ed ) 

p 2 
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lequmng to be explained, namely, bow it happensthat a tcienc^’, 
like geometiy, can be all “ wrapt up ” in a few definitionh and 
a^mms. Noi does tins defence of tbe syllogism ditfer much 
fiom what its assailants urge against it as an accusation, 
when they charge it with being of no use except to those who 
seek to pi ess tbe consequences of an admission into which a 
person has been entiapped without having considered and 
undeisfcood its full foice. When you admitted the ma)oi 
piemise, you asserted the conclusion ; but. says Aichbishop 
Whately, you asserted it by implication moiely. this, how- 
ever, can here only mean that you asserted it nnconscioiisl’y , 
that vou did not know you weie .!«seiting it hut, if t,o, the 
difficulty revive<s in this shape— Ought you nut to bare 
known ^ Were you warranted in asserting the genend pui- 
position without having satisfied jouisclf of tbe tuitli of 
everything which it fairly includes ^ And if not, is not the 
syllogistic art pnma facie what its assailants affirm it to be, 
a contrivance for catclnng you in a trap, and bolding you fast 
mit?^ 


§ 3 Fiom this difficulty there appears to be hut one 
issue. The proposition that the Duke of Wellington is 
mortal, is evidently an inference ; it is got at as ii craielusion 
from something else: but do we, in reality, conclude it fiom 
the qjroposition. All men are mortal I answer, no. 


It IS hardly necessary to wj, that I am no1 eontemliiit, f„i my wtrh 
atisaiUi'-y ns that -Be aitually “ought to haTe inowu" and canMdru d tlu i ,i,s(i 
of et ery mfb i idual mau, past, prosent, and future, before jftrmiug rh it ill men 
are mortal - although this mteipretation his hem, strangely euoiwh, put upon 
the preceding observations There is no difference bet-vreea me ind Archbisliop 
Tiliately, or any other defender of the syllogism, on the pmclicLl pvrt of tbe 
matter I am only pointing out an inronsistency m the logiml theory of it as 
concened almo^all writers I do not say that a person vrho afflrniod, 
before the Dote ot Welliugton was born, that aU men are inortil, that the 
Duhe of Wellmgtor. wns mortal but I do say that he it , and I ask 

ftr an exp^mition of the apparent logical fallacy, a? adducing in proof of tlu 

-‘"r presupposes It 

Fmding no sufficient reso ution ot this difficulty in any of die writers on Logic, 
1 liaT^ dtteinptod to supply ona ^ 
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The eiroi committed is, I conceive, that of oveilooiiii!;* 
the distinction between two paits of the piocess of philoso- 
phizing. the iiiieiiing pait, and the registering part . find 
asciihing to the latter the functions of the torniei. The mistake 
33 that of rcfening a person to his own notes for the origin of 
hi3 knowledge. It a person is asked a question, and is at the 
moment unable io anhwer it, he may refresh his memoiy by 
tuining to a memoiandum winch he cairies about with him. 
Ui’t it be weie asked, how the fact came to his knowledge, be 
would seticely answer, because it was set down m bis note- 
book ■ unless the book was wutten, like the Koran, with a 
quill tiom the wing of the angel Gabriel 

Assuming that the pioposition. The Duke of Wellmgton 
IS moital. IS immediately an infeience from the pjO^ ositiou. 
All men are mortal , whence do we denve om knowledge of 
that general truth Of course fiom <'bher\atJon. Now, all 
which man can observe are individual capes. From these ail 
general truths must be diawn, and into these they may be 
again lesolved , foi a general truth is but an aggregate ot 
paiticulai ti utils; a compiehensive es.piession, by winch an 
indehuite number ol mdividtatl facts are af&nned oi denied at 
once. But a gcneial pioposition is not merely a compendious 
form for recording and pieseivmg in the memoiy a number id 
particular facts, all of wduch have been obsei i ed. Geneializa- 
tion IS not a rrocess of rjaeie naramg, it is also a process of 
inference. From instances which we have obseived, we feel 
warranted in concluding, that what we fouled tiue in tliose 
instances, holds in all similar ones past, present, and future, 
however numerous tlu-y may be. We then, by that valuable 
contrivance of language which enaldes us to speak ot many as 
if they weie one, lecoid all that we have obseivcd, tugethei 
with all that we infer from our ohsorvations, in one concise 
espiesaion , and hare thus only one proposition, instead of an 
endless number, to remember or to communicate. The lesulls 
of many observations aud inferences, and instructions foi 
making mnumerq.ble mfeienccs in unforeseen cases, aie com- 
pressed into one shore sentence. 

When, theiefore, we conclude from the death of John and 
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Tliomas, md every other person we evei heard of in whose 
e.r3e the e^speiiment had been, fairly tued, that the Duke of 
Wellington is mortal like the lest ; we may, indeed, ya=,9 
tbiough the geneializatioD. All men die mortal ab an inter- 
mediate stage ; but it is not in the lattei half ot the pioeess, 
the descent fiom all men to the Duke of Wellington, that 
the infetence resides. The inference is hmshed whon we 
hate asaeited that all men aie mortal, WhtU remains to 
be peifoitned afterwaids is merely decipheiing our owu 
notes. 

Archbishop Whately has contended that syllogizing, oi 
reasoning from generals to particukis, is not, agiecably to 
the vulgar idea, a peculiar ruode oi reasoning, hut the philu- 
sophicai analysis of the mode in which all men reason, and 
must do so if they reason at all With the defeience due 
to so high aa anthoiity, I cannot help thinking that tin* 
lulgar notion is, in this ease, the moie correct. If, from our 
expeiience of John, Thomas, &c , who once were living, but 
die now dead, we are entitled to conclude that all human 
beings aie mortal, we might surely ivilhont any logical incoii- 
sequetiee Lave concluded at once from those instances, that 
the Duke of Wellington is moital. The raoitality of John, 
Thomas, and others is, after all, the wbcile evudence we 
have for the mortality of the Duke of Wellington, Not one 
iota IS added to the pjoof by interpolating a gencinl pio- 
position. Since the individual cases aie all the evidence we 
can possess, eiidenee which no logical form into which wm 
choose to tbiow it can make greater than it is ; and since 
that eiidenee is either sufficient in itself, oi, if insufficient 
for the one pmpose, cannot be sufficient for the other ; I am 
unable to see why wb should be forbidden to take the shortest 
cut from these sufficient premises to the conclusion, and eon- 
stramed to tiavel the « high prion road,” by the arbitiary 
fiat of logicians I cannot poiceive why it should be impos- 
:iible to ]ounieyfrom one place to another unless we “ raaich 
up a hill, and then march down again.” It may be the safest 
road, and theie may he a lesfrng-place at the top of the hill, 

, affording a commanding view of the suiroimding country • 
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“bat for the mere purpose of arriving at our journey’s end, our 
taking that road is perfectly optional; it is a question of time, 
tiouhle, and danger 

Not only 'taay -we reason from particulars to particulars 
without passing through generals, but we perpetually do so 
leasoD. All our earliest inferences are of thishiatiire. Prom 
the first dawn ot intelligence we diaw inferences, but years 
el ipse before we learn the use of general language. The 
child, who, having burnt his fingeis, avoids to thrust them 
again into the fire, has reasoned or inferred, though he has 
never thought of the general maxim. Fire bums. He knows 
fiom memory that he has been burnt, and on this evidence 
believes, when he sees a candle, that if he puts his finger\nto 
the flame of it, he will be burnt again. He believes this in 
every case which happens to arise ; but without looking, in 
each instance, beyond the piesent case. He is not generaliz- 
ing, he IS inferring a particular from particulars. In the same 
way, also, brutes reason. Theie is no ground for attributing 
to any of the lower animals the use of signs, of such a nature 
as to render geneial piopositions possible But those animals 
profit by espeiience, and avoid what they have found to cause 
them pain, in the same manner, though not always with the 
same skill, as a human creature. Not only the burnt child, 
but the burnt dog, dieads the fiie. 

I believe that, m point of fact, when di awing inferences 
fiom our personal expeiience, and not from maxims handed 
down to us by hooks Ot tradition, we much oftener conclude 
fiom particulars to particulars diiectly, than through the 
intermediate agency of any general proposition. We are 
constantly reasoning fiom ourselves to other people, or from 
one pel son to another, without giving ourselves the trouble 
to erect our observations into general maxims of human or 
external nature. Wheu we conclude that some person will, 
on some given occasion, feel or act so and so, we sometimes 
judge from an enlarged consideration of the manner in which 
human beings in general, or pei&ons of some paiticular cha- 
lacter, are accustomed to feel and act , but much oftener from 
merely recollecting the feelings and conduct of the same 
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person iti some prev^ovs instance, or from consideim;> liorv we 
should feel oi act ourselves. It is not otxly the village 
raatron, "who, when called to a consultation upon the of 
a neighbour'ti child, pronounces on the evil and its romeily 
simply on the recollection and authority of what she accounts 
the similar ca'ee of her Lucy. We all, where we have no 
definite maxims to steei hy, guide ouraelwi, in the «ame 
wav ■ and if we have an extensivfe experience, and retain its 
impiessioDS stiongly, we may acpuirti in this manuoi a von' 
considerable powei of accurate judgment, which we irniy be 
utterly incapable of justifpng oi of communiciting to otho’-n 
Among the higher order of practical intellect, tbeie have 
been many of whom it was icmaikcd how adinirabl_y thty 
suited their means to then ends, without hsiug* able to give 
any sufficient reasons foi wbat they did, and applied, ci 
seemed to apply, recondite principles which they weie wholb' 
unable to state. This is a natural consequence of having 
d mind stored with appropiiate particulars, and having 
been long accustomed to reason at once fiom tbose to 
fresh paiticulars, without practising the habit of slating to 
oneself or to others the coiiesponding general proposiuons. 
An old waiiioi, oo a rapid glance at the outlines of the 
giDund, IS able at once to give the necessary ordeis for a 
skilful arrangement ot his tioops; though if he has leceivcd 
little theoretical ixiatiuction, and has seldom, been called 
upon to answer to other people for bia conducti, ho may 
never have had in his mind a single geneial theorem 
respecting the relation between giound and an ay But his 
experience of encampments, m ciTCumstanoes moio or less 
bimilar, has left a number of vmd, unexpressed, ungeneiai- 
ized analogies m his mind, the most appropriate ot which, 
instantly bUgge=5tmg itself, determines him to a judicious 
arrangement. 

The skill of an uneducated person in the use of weapons, 
or of tools, IS of a precisely similar nature The savage who 
executes unerringly the exact throw which bungs down hi"’ 
game, or Ins enemy, ui the manner most suited to his pmpose, 
undei the operation of all the conditions necessarily involved, 
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the weight and foim of the weapon, the direction and distance 
ot the object, the action of the wind, &c , owes this powei 
to a lung sei les of previous expeiiments, the results of which 
he eeitamly never fiamed into any verbal theorems oi rules. 
The same thing may generally be said of any other extraordi- 
nary manual dexterity. Not long ago a Seotch’manufdctuier 
procured from England, at a high rate of wages, a working 
dyer, famous for producing veiy hne coloui», with the view 
of teaching to his othei woikmen the same skill. The work- 
man came ; but his mode of proportioning the ingiedients, 
in which lay the seciet of the effects he produced, was by 
taking them up in handfuls, while the common method was to 
weigh them, The manufactmer sought to make him tuiri his 
handling system into an equivalent weighing system, that the 
general principle of bis peculiar mode of proceeding might 
he ascei famed. This, howevei, the man found himself quite 
unahle to Jo, and therefore could impart his skill to nobodj . 
He had, from the ludividual cases of hij own expeiience, 
established a connexion in his mind between fine effects of 
colour, and tactual peiceptions in handling his dyeing 
materials , and fium these peiceptions he could, in any par- 
ticular ciae, infei the means to be employed, and the effects 
which would he produced, bid could not put otheis in pos- 
session of the gioimds on which he proceeded, horn having 
never geneialized them in his own mind, or expressed them 
in language. 

Almost eveiy one knows Loid Mansfield’s advice to a 
man of piactical good sense, wlio. heino appointed goveruoi 
of a colony, had to preside in its court of justice, without 
pievious judicial practice oj legal education The advice 
was to give his decision boldly, tor it would probably bs 
right , hut never to venture on assigning leasons, for they 
would almost infallibly he wrong. In cases like this, w hieh 
are of no urieommon occurrence, it would be absurd to sup- 
pose that the bad reason was the source of the good decision 
Loid Mansfield Im'ew that if any reason were assigmed it 
would bs necessarily an afterthought, the judge being wi fact 
guided by impicssions fiom past experience, without the 



318 


RBiSONWa 


circuitous process of fiamiug general principles fiom tliem, 
and that if he attempted to fiame any feuch he i?onid 
assmedly fail Loid Mansfield, however, -wciuld, not have 
doubted that a man of equal experience who had also a 
mind stored with gene al propositions deiived by legitimate 
induction froni that experience, would have been greatly pie- 
ferable as a judge, to one, however sagacious, nho could not 
be trusted with the explanation and justiheation of his own 
judgments. The eases of men of talent peifonning wonderbd 
things they know not how, are examples of the rudest and 
most spontaneous foim of the operations of supeiior minds. 
It IS a defect in them, and often a source of errors, not to 
iiave generalized as they went on ; but generalization, though 
u, help the most important indeed of all iielps, is not an 
essential. 

Even the scientaheally instructed, who possess, in thefoim 
of geneial piopositions, a systematic record of the i esults o± the 
experience of mankind, need not always revert to those general 
piopositions in oidei to apply that expeiience to a new cast . 
It IS justly remaiked by Dugald Stewart, that tbough the 
leasouings m mathematics depend entirely on the fixioms, it is 
by no means ueccssaiy tu our seeing the couclusiveuoss of the 
proof, that the axioms should be. espiessly adveitod to. When 
it Is inferred, tlmt AB is equal to hi) bectiuae each of them 
is equal to E E,the most uncultivated undei standing, us soon 
as the propositions weie underf^tood, would assent to i,he in- 
ference, without having ever heaid o± the geneial tuith tliat 
things which aie equal to the same thing are equal to one 
another ” This lemark of Stewait, consistently followed out, 
goes to the loot, as I conceive, of the philosophy oi ratiocina- 
tion; audit IS to be regretted that he him^eh s.lopt ahoit 
at a much more limited application of it. He =raw that the 
general piopositions on which a masoning u sani to depend, 
may, m ceitam cases, be altogether omitted, without impan- 
mg Its probative force. But he imagined this to be a peculi- 
arity belonging to axioms ; and aigued from it, that axioms 
are not the foundations or hist principles of geometry from 
winch dl the other truths of the science are sjnthclieally de- 
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diiced (as the laws of motion and of the composition of fon es 
in dynamics, the equal mobility of fluids m hydiostatios, the 
laws of reflection and lefraetion in optics, are the fiist princi- 
2jlesof those sciences) , hut are merely necessary assumptions, 
self-evident indeed, and the denial of which would annihilate 
all demonstration, but from which, as premises’ nothing' can 
he demonstrated In the present, as in many other instances, 
this thoughtful and elegants liter has perceived an impoitant 
truth, hut only by halves Finding, in the case of oeometrieal 
axioms, that general names have not any talismamc virtue for 
conjuiing new truths out of the well where they he hid, and 
not seeing that this is equally tiue in every other case of geneial- 
laation, he contended that axioms are in their nature barreu'of 
consequences, and that the leally fruitful truths the real first 
principles of geometiy, aie the definitions ; that the definition, 
foi example, ol the circle is to the properties of tlie cncle, what 
the laws of eqmlihiium and of the pressure of the atmospheie 
aie to the rise of the mercury in the Torncellian tube. Tet 
all that he had as'^eited lespeeting the function to which the 
axioms are confined in the demoustiations of geometry, holds 
equally true of the definitions. Eveiy demonstiation in Euclid 
might be cained on v ithout them. This is appaient from the 
01 dinary process of proving a proposition of geometry by means 
ot a diagram. What assumption, in fact, do we set out from, 
to demonstrate by a diagram any of the properties of the 
Glide ? Not that m all ciicles the radii are equal, but only 
that they are so iii the ciicle ABO. As our waiiant for 
absnming this, we appeal, it is true, to the definition of a 
tilde in general . hut it is only necebsary that the assumption 
be granted in the case of the particular circle supposed From 
this, which IS not a gencr d hut a singular pioposition, com- 
bined with othei piopysitions of a similar kind, some of which 
iu]ie 7 i genei ahrubd are called definitions, and others axioms, v e 
piove that a certain conclusion is true, not of all circles, hut 
of the partieulai ciicle ABO , or at least would be so, if the 
facts precisely accorclt.d with our assiiraptions. The enuncia- 
tion, as it is called, that is, the general theorem which 
stands at the head of the demonstiation, is not the proposition 
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actually demonstiatcrl One instance only is demonstiateil : 
but the piocess by whicb this, is done, iH a proce'^s wliicli, 
when we coiibider its natme, we perceive miyhl. be exactly 
copied in an. indehnite uiimbei cif othei inbtaiic.es ; in e\ eiy 
instance wincli coniurnos to ceitain cnnditioiit,. The coti- 
tiivanee of j^eneral language fuinishing tis with teuns which 
connote these conditions, we aie able to asseit tins indchuiie 
multitude of tiuths in a single enpiession, and this expression 
IS the geneidl theoiem By diopping the use of diogiains, 
and substituting, mthedcmonstijtions, geneial phiaaes toi thy 
letters of the alphabet, we might piove the general tlu oiom 
directly, that is, live might dcmonsbiate all the at once , 
ail'd to do this we must, ot course, emplo'v as oui piemises. the 
axioms and dehmtions in then geneia] form Hut this only 
means, that if we can prove an individual con elusion ]>y absuni- 
mg an individual fact, then in whatever case we aie w.ui anted 
in nuking an exactly similai assumption, vve may diaw an 
exactly similai conclusion. The detinition is a soit of notice 
to ouiselves and others, what a'lsnmptions we think ourstlvos 
entitltd to make. And so m all cases, the genci al pi oposmou', 
wliethei called dehiiitions, axioms, oi laws of nature, which we 
lay down at the beginning of our itasunings, aio lueicly 
abridged bLatements, in a kind of shoit-haiid, of the puti- 
cular tacts, which, as occdbion arises, we either think we may 
pioceed on as proved, or intend to asbume. In any one de- 
monstration it IS enough if we assume foi ,i particular cast 
siutably selected, what by the statement of the dehintinu lu 
pimciple we announce that we intend to assume in ill (ases 
which may aiise. 'The dehintion uf the cucle, theiclore, is 
to one ot Euclid’s demonstiabons, exactly vvhat, accoiding to 
Stewait, the axioms aie , that is, the demonstration does not 
depend on it, hut yet ii we deny it the demonstration fails. The 
pi oof does not rest on the geneial assumption, but on a similai 
assumption confined to the partmulai case . that ease, however, 
being choaen as a specimen or paiadigm of the whole class of 
cdbes included m the theorem, there can be no giuund foi 
making the assumption m that case which does not exist 
in eveij other; and to deny the assumption as a geneial 
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truth, IS to deny the right of making it m the particular 
mstance 

Theie are, undoubtedly, the most ample reasons for stating 
both the principles and the theorems in their general form, 
and these will he explained presently, so far as explanation is 
lequibite But, that unpractised learners, even in making use 
ol one theorem to demonstrate another, leason rather from 
particular to particular than from the general proposition, 
1 ':: manifest from the difficulty they find in applying a theorem 
to a case in which the configuration of the diagram is 
'=*xtiemelv unlike that of the diagram by which the oiiginal 
theorem was demonstrated. A difficulty which, except lu 
cases of unusual mental power, long piactice can alsne 
lemoie, and removes chiefly by rendering us familiai witli 
all the configurations consistent with the geneial conditions 
of the theorem 

§ 4 Brom the consideiaiions now adduced, the following 
conclusions seem to be established All infeience is from 
particulars to particulars General piopositions aie meiely 
registers of such inferences alread> made, and short formulae 
foi making moie : The major premise of a syllogism, conse- 
quently, is a formula of this desciiptiou : and the conclusion 
IS not an mfeience diawn fi om the foimula, but an inference 
drawn aecord/iTig to the fuimula : the real logical antecedent, 
or premise, being the paiticular facts from which the general 
piopositiun was collected by induction. Those facts, and the 
individual instauces which supplied them, may have been 
forgotten ■ but a record i emaius, not indeed descriptive of the 
facts themselves, but showing how those cases may he distin- 
guished, respecting which, the facts, when known, were con- 
sidered to wariant a given inference. Accoiding to the indi- 
cations of this record we draw oui conclusion ; which is, to all 
intents and purposes, a conclusion from the forgotten facts 
For this it IS essential that we should read the lecord correctly • 
and the rules of the^yllogism are a set of precautions to ensure 
our doing so. 

This view of the functions of the sjllogism is confirmed 
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by the consideration of precisely those coses nhicli be 

expected to be least favourable to it, namely, those m which 
ratiocination is independent of any pievious induction \\ e 
have already ob^eived Ihat the syllogism, in the oi dinary 
course of our leaaoniug, is only the lattei half of the process 
of travelling -fiom piemisea to a conclasion Thei e are, how- 
ever. some peculiar cases in which it is the whole pioccab, 
Paitieiilais alone are capable of being subjected to ohseivation , 
and all knowledge which is derived from ohseuntion, begins, 
theiefoie, of necessity, in particulais ; hut oui hnoivledge may, 
in cases of certain descriptions, be concened. as coming to 
from other sources than obseivation. It may present itsdf a, 
coming fiom testimony, which, on the occasion and for t,he 
purpose in hand, is accepted as of an authoritative cbaiaotei 
and the information thus communicated, may be coiieeiv t J to 
comprise not only paiticuUr facts but general piCpositiou'', as 
when a scientifac doctrine is accepted without esainmation on 
the duthoiity of writers, or a theological doctrine on that of 
Scripture, Or the geneialisathm may not be, m the oidmuy 
sense, an assertion at all, hut a command a, law, not in the 
philosophical, but in the moial and political sense of the term • 
an expression ot the desire of a superior, that we, or any 
number of other peisons, shall conform oui conduct to ceitain 
general instiuctmas. So fai as this asserts a fact, namely, a 
1 oUtion of the legislator, that fact is an individual fact, and the 
proposition, theiefore, is not a general proposition. But the 
description fherem contained of the conduct which it is the 
will of the legasidcor that hm subjects should observe, is general 
The piopoutiou asserts, not that all men are anything, but 
ihat all men. shidl do something. 

In both these cases the geiieialities are the original data, 
and the particulars are elicited from them by a piocesa which 
coiiectly resolves itself into a senes of syllogmms. The real 
nature, howe\ er, of the supposed deductive process, ig evident 
enough. The only point to he determined is, whether the 
authority which declaied the general proposition, intended to 
include this case in it; and whether the legislator intended his 
command to apply to the pie=ent case among others, or not. 
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This IS ascertaiued by exdmmmg whether the case possesses 
the marks by which, as those authorities have signihed, the 
cases which they meaui to certify or to influence may be 
known. The object of the inqmry is to make out the witness’s 
or the legislator’s intention, thiough the indication given by 
their words. This is a question, as the Germajis express it, 
ot hermeneutics. The opeiation is not a process of inference, 
but a process of interpretation. 

In this last phrase we bare obtained an expression which 
appeals to me to characterize, moie aptly than any other, the 
functions of the syllogTsm. in all cases. When the premises 
are given hy authority, the function of Reasoning is to ascer- 
tain the testimony of a witness, or the wxH of a legislator, iiy 
interpreting the signs in which the one has intimated in', 
assertion and the other his command. In like mannei , when 
the premises are deuved from ohseivation, the function of 
EeasQumg is to ascertain what we (or oui predecessors) 
foimeily thought might be infened from the observed facts, 
and to do this by interpreting a memorandum of ours, oi of 
theirs The memorandum reminds us, that from evidence, 
more or less carefully weiglied, it foimeily appeared that a 
certain attribute might he mferied wherever we perceive a 
ceitaiii mirk. The proposition. All men are mortal (foi 
instance) shows that we have had expenence from which we 
thought it followed that the attiibiitcs connoted by the term 
man, are a mark of mortality. But when we conclude that 
the Duke of Wellington is moitak we do not infer this from 
the memoiandiim, but from the foimer experience. All that 
we infer from the memorandum is our own previouo belief, 
(or that of those who transmitted to us the proposition), con- 
cerning the mfeiences which that foimer expeiience would 
wan ant. 

This view of the nature of the syllogism renders con- 
sistent and intelligible what otherwise remains obscure and 
confused in the theory of Aichhishop Wbately and other 
enlightened defenders of the syllogistic doctiine, respecting 
the limits to which its functions aie confined. They affirm in 
as explicit tei ms as can be used, that the sole office of general 
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reasoning ie to prevent i consist ncy in our opini nn to pre 
vent ns from absenting to anything, the truth of which would 
contradict sumething to which we had pievioualy on good 
giounds given our assent And they toll that the sole 
ground -which s syllogi&m affords for assenting to the conclu- 
sion, is that supposition of its being false, combined with 
the supposition that the premises are tiue, would lead to a 
contradiction in terms. Now this would he hut a lame 
account of the leal giounds which we have for believing the 
facts which we leain from leasoning, in contradistinction to 
ob'-ervation. The true reason why we believe that the Duke 
of Wellington wnil die, is that his fathers, and our fathers, 
and all other persons who weie cotempoiuiw with them, have 
died. Tho^e facto aie the real piemises of the leasoning Dut 
we aie not led to infer the conclusion fiom thoce premises, 
by the necessity of ai oiding any verbal iiioonsistBUcy There 
IS .no contradiction m supposing that all those pei sons have 
died, and that the Duke of Wellragtrin may. notwiihslan<l- 
ing, live for ever. But there would be a contradiction if we 
first, on the ground of tho»e same pieiniscs, made a general 
assertion including and covenng the case of the Duke of 
Wellington, and then refused to stand to it in the mdividual 
case. There is an inconsistency to be avoided between the 
memorandum we make of the inferences which may be justly 
drawn in future cases, and the infer enees we actually diaw m 
those cases when they arise. With this view we interpret our 
own formula, precisely as a judge interprets a law ■ in order 
that we may avoid drawing any inferences not conformable to 
oiii former intention, as a judge avoids giving any decision 
not Conformable to the legislator’s intention. The lules for 
this interpretation are the rules of the syllogism and its 
sole purpose is to maintain consistencj' between the conclu- 
sions we draw in every poaticular case, and the previous 
general directions for drawing them ; whether those general 
directions were framed by ourselves as tbe result of induction, 
or were received by us from an authoii^v competent to give 
them. 
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g 5. In the above obsen.-'ations it hati, I think, been 
fehown, that, though there is always a process of reasoning or 
inference where a syllogism is used, the syllogism is not a cor- 
rect analysis of that piocess of reasoning or inference ; which 
is, on the contrary, (when not a mere inference from testi- 
mony) an infeience from paiticulars to particulars , authorised 
by a previous influence from particulars to generals, and sub- 
stantially the same with it , of the natuie, therefore, of Induc- 
tion, But while these conclusions appear to me undeniable, 
I must yet enter a protest, as strong as that of Aichbiabop 
Whately himself, against the doctrine that the syllogistic art 
IS useless for the purposes of reasoning. The reasoning lies in 
the act of generalization, not m interpreting the record of that 
act : hut the syllogistic form is an indispensable coHateial 
security for the coireetness of the generalization itself 

It has already been seen, that if we have a collection of 
particulars sufficient for grounding an induction, we need not 
frame a general proposition ; we may reason at once from those 
particulars to other particulars. But it is to be lemaiked 
ivithal. that wheneiei, fiom a set of particular cases, we can 
legitimate!) draw any inference, we may legitimately make 
our inference a general one If, from observation and espe- 
1 iment, we can conclude to one new case, so may we to an 
indefinite number. If that which has held tiue in. our past 
expel lence will therefore hold in time to come, it will hold not 
merely in some individual case, but in all cases of some given 
description. Every induction, theiefoie, which suffices to 
prove one fact, pioves an indefinite multitude oi facts- the 
expenence which justifies a single prediction must be such as 
will suffice to bear out a general theorem. This theorem it !■= 
extremely important to ascertain and declare, in its broadeot 
form of generality ; and thus to place before oui' minds, in its 
fall extent, the whole of what our evidence muat prove if it 
proves anything 

This throwing of the whole body of possible infeiences 
from a given set of particulars, into one general expresoion, 
operates as a security for their being just inferences, in more 
ways than one. First, the general principle presents alaigei 
voi. I. « 
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object to tiip imagmat on th.aii any of the Oi^lar propositions 
whicli it contains. A process of thought which leads to a oom- 
piehensive generality, is felt as of greater impoitance than one 
which teminates in an insulated fact , and the mind is, even 
unconsciously, led to bestow greater attention upon the pro- 
cess, and to weigh moie caiefully the sufficiency of the expe- 
rience appealed to, for supporting the mfeience grounded upon 
it. There is anothei, and a more important, advantage. In 
reasoning fiom a coarse of individual obseivations to some 
new and unobserved case, which we aie but imperfectly ao- 
qnamted with (or we should not he inquii ing into it), and in 
which, since we ai-e inquiiing into it, we probably feel a pecu- 
liar: interest , there is very little to prevent us from giving way 
to negligence, or to any bias which may affect our wishes oi 
onr imagination, and, under that influence, accepting insuffi- 
cient eiidence as sufficient. But if, instead of eoncludina' 
stiaight to the paiticular case, we place befoie ouisehes an 
entire class of facta — the whole contents of a geaeial pioposi- 
tion, every tittle of which i& legitimately iiifemble from oui 
premises, it that one particular conclusion is so ; there is tlmn 
a considerable likelihood that if the premises aie insufficient, 
and the general inference, therefore, groundless, it will com- 
prise within it some fact or facts the reverse of which we already 
know to be true, and we shall thus discover the erroi in our 
generalization by a reductio ad imposiiiiiU, 

Thus if, during the reign of Maieus Aurelius, a subject of 
the Roman Empire, uadei the bias naturally given to the ima- 
gination and expectations by the lives and chaiacters of the 
Antonines, had been disposed to expect that Commodus would 
he a junt ruler ; suppo&mg him to stop there, he might only 
have been undeceived by sad experience But if he reflected 
that this expectation could not be justifiable unless fiom the 
same emdence he was warranted in concluding some geueial 
proposition, as, for mstance, that all Roman emperois are j'ust 
rulers ; he would immediately have thought of Xero, Bomi- 
tian, and other instances, which, showi;;ig the falsity of the 
general conclusion, and therefore the insufficiency of the pre- 
mises, would have warned him that those premises could not 
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prove in tlie mstance of Commodus, what they were inade- 
quate to piove in any collection of cases in winch his wa=i 
included. 

The advantage, in judging whether any controverted in- 
ference IS legitimate, of leferrmg to a paiallel case, is univer- 
sally acknowledged. But by ascending to the general piopo- 
sition, we hung under our view not one parallel case only, but 
all possible paiallel cases at once , all eases to which the same 
set of evidentiaiy considerations are applicable. 

'When, therefore, we aiguefrom a number of known cases 
to another case supposed to he analogous, it is always possible, 
and generally advantageous, to divert our aigument into the 
circuitous channel of an induction fiom those known cases to 
a general proposition, and a subsequent application of that 
general proposition to the unknown case. This second part of 
the opeidtion, which, as before observed, is essentially a pro- 
cess of interpretation, will be resolvable mto a syllogism oi a 
senes of syllogisms, the majors of which ■Rill be general pro- 
positions ombiacing whole classes of cases ; every one of which 
piopositmns must be true in all its estent, il the argiiment is 
maintainable. If, therefore, any fact faiily coming within the 
range of one of these general piopositions, and consequently 
asserted by it, is known or suspected to be othei than the 
proposition asserts it to be, this mode of stating the aigument 
causes us to know or to suspect that the original ohseivation-i, 
which are the real grounds of our conclusion, are not sufficient 
to support it. And in pioportion to the greater chance of oui 
detecting the inconclusiveness of our evidence, will be the in- 
creased leliauce we are entitled to place in it if no such evi- 
dence of defect shall appear. 

The value, therefore, of the syllogistic form, and of the 
lules for using it correctly, does not consist in their being the 
form and the rules accoidmg to 'which our reasonings are ne- 
cessarily, or even usually made ; but in their furnishing us 
with a mode in which those leasonings may always he repre- 
sented, and which i j admirably calculated, if they are lucon- 
olusive, to bring their inconclusiveness to light. An induction 
from particulars to generals, followed by a syllogistic piocess 
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iroin tkose generals to other parhculais, is a form in ryhich we 
may always state our reasonings if we please. It is not a form 
in whic h we must reason, bnt it is a form m -which we may 1 1 a- 
son, and into winch it is indispensable to throw om reasoning, 
when there is any doubt of its valnlity : though when the case 
is familiar and little complicated, and theie is no suspicion of 
erioi, we may, and do. reason at once from the known pai- 
ticular cases to unknown ones.'^ 

These are the uses of syllogism, as a mode of verifying 
any given argument. Its ulterioi uses, as lespeets the general 
Gomse of our intellectual operations, hardly leqmie illustia- 
tion, heiriginfdccfhe acknowledged uses of genera) language 
They amount sulistantially to rhis, that the inductions may 
he made once foi all a ^iingle careful interiogation of expe- 
rience may suffice, and the result may he registtied in the 
formot a general proposition, which is committed to meraoiy 
or to writing, and from which aiteiwaids we have only to 
syllogiae. The partitulais of our experiment'; may then be 
dismissed from the memory, in which it would be impossible 
to retain so great a multitude of details ; while the knowledge 
winch those details atforded for future use, and which would 
otherwise he lost as soon as the observations were forgotten, 
or as then record became too bulky tor reference is retained 
in a commodious and immediately available aliape by means 
of general language. 

Against this advantage is to be set the countervailing 
inconvenience, that infeiences originally made on insufficient 
evidence, become consecrated, and, as it were, hardened into 
geueial maxims ", and the mind cleaves to them from habit, 
after it has outgrown any liability to be misled by similar 


01 rauoein moa would, I think, bo broveht mto clofeor a«ree- 
nienr ^rtu ihe leal n,*tVTB of tho process, .f tho general propo^nons employed 
m reasonmg, instead of being m the foim All met are mortal, or Etery n'in i, 
mortal, rftre eitpres,ed m tht form Any man ib mortal T’hie mode of egres- 
sion, exhibiting as the type of ail reasotiing from experience " The men A B C 

are so and so, theretoro o«3,maii 13 so and so'’c.onid mneh better manil'eet 
.he true idea-that mductwe xeasomng is always, 'at bottom, mferenoe from 
particulars to piUitalats, and that the whole function oi general propositions 
la reasoaing, is to vouali for the legitimacy of such inferences 
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fallacious appeaiauees if they were now lor the first time 
piesented, but having foi gotten the particulars, it does not 
think of revising its own former decision. An inevitable 
drawback, which, however considerable m itself, forms eii- 
dently but a small set-off against the immense benefits of 
general language 

The use of the syllogism is in truth no other than the use 
of general piopositions in reasoning. We can reason without 
them , in simple and obv lous cases we habitually do so , 
minds of great sagacity can do it in cases not simple and 
obvions, provided their esperience supplies them with in- 
stances essentially similar to every combination of circum- 
stances likely to arise. But other minds, and the same minds 
where they have not the same pie-eminent advantages of pei - 
sonal expeiience, are quite helpless without the aid of general 
propositions, wheieve: the case presents the smallest complica- 
tion ; and if we made no general propositions, few persons 
would get much beyond those simple inferences which are 
drawn by the more intelligent of the brutes. Though not 
necessaiy to reasoning, general propositions are necessary 
to any considerable progress m reasoning. It is, therefoie, 
natural and indispensable tosepaiate the process of investiga- 
tion into t\vo paits, and obtain general foimidje for detei min- 
ing what infeiences may be drawn, befoie the occasion arises 
for drawing the inferences. The woik of drawing them is 
then that of applying the formulae , and the rules of syllo- 
gism aie a system of secmities foi the correctness of the 
application. 

§ 6. To complete the senes of considerations connected 
with the philosophical chaiactei ot the syllogism, it is requi- 
site to consider, since the syllogism is not the universal type 
of the reasoning process, what is the leal type. This resolves 
itselt into the question, what is the natuie of the minor pre- 
mise, and in wliat manner it contributes to establish the con- 
elusion : foi as to Che major, we now fully understand, that 
the place which it nominally occupies in our leasonings, 
properly belongs to the individual facts or observations ot 
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■whicli it expresses the general result ; the major itself being 
no real part of the argument, but an intermediate halting- 
place for the mind, interposed by an aitifice of language 
betvxeen the real premises and the conclusion, by way of a 
security, iihich it is in a most mateiial degree, for the coi- 
reetness of the process. The minor, however, being an indis- 
pensable part of the syllogistic expression of an aigument, 
without doubt either is, or corresponds to, an equally indis- 
pensable part of the argument itself, and we have only to 
inquire what part. 

It is perhaps worth while to notice here a speculation 
of a philosopher to whom mental science is much indebted, 
but"who, though a very penetrating, was a very hasty thinker, 
and whose want of due circumspection rendered him fully as 
remarkable for what he did not see, as foi what he saw I 
allude to Dr. Thomas Brown, whose theory ot jatiocination 
is peculiar. He saw the jpeiiiw which is inherent 

in every syllogism, if we consider the raajoi to he ifcselt 
the evidence by which the conclusion is pioved, instead of 
being, what in fact it is, an as-ertion of the existence of 
evidence sufficient to prove any conclusion of a given descrip- 
tion. Seeing this, Dr Brown not only failed to see the 
immense advantage, in point of security for coirectuess, which 
is gained by interposing this step between the real evidence 
and the conclusion; hut he thought it incumbent on him to 
stiike out the major altogether fiom the reasoning procefe'-, 
without substituting anything else, and maintained that oui 
reasonings consist only ol the minor premise and the conclu- 
sion, Socrates is a man, theiefore Sociates is moitdl : thus 
actually suppressing, as an unnecessary step in the argument, 
the appeal to former experience. The absurdity of this was 
disguised from him by the opinion he adopted, that reasoning 
IS merely analysing our own general notions, oi abstract ideas : 
and that the proposition, Socrates is mortal, is evolved from 
the proposition, Socrates is a man, simply by recognising the 
notion of mortality as already contained the notion we form 
of a man 

After the explanations so fully entered into on the subject 
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oi propositions, mucli fuither discubsion cannot be necessaiy 
to make the radical enoi of this view of i atiocination appa- 
lent. If the word man connoted mortality ; if the meaning ot 
“ mortal were involved m the meaning of man ” we mig&t, 
iindonhtedly, evolve the conclusion from the minor alone, 
f iecause the minor would have already asserted It. But if, as 
is in fact the case, the word man does not connote moitality, 
how does it appear that m the mind of every person who 
admits Socrates to he a man, the idea of man must include 
the idea of mortality ^ Di. Brown could not help seeing thi=; 
difficulty, and in order to avoid it, was led, contrary to his 
intention, to re-establish, under another name, that step in 
the argument which corresponds to the major, by affirming 
the necessity ofpreviov^lyper'oeioinythe lelation between the 
idea of man and the idea of mortal If the reasoner has 
not pieviously peiceived this lelation, he will not, says Dr. 
Blown, infer because Socrates is a man, that Socrates is 
mortal. But even this admission, though amounting to a 
surrender of the doctrine that an argument consists of the 
minor and the conclusion alone, will not save the remainder of 
Di. Brown’s theory The failuie of assent to the argument 
does not take place merely hecaubc the reasoner, for want ot 
due analysis, does not perceive that his idea of man includes 
the idea of mortality , it takes place, much more commonly, 
because m his mind that relation between the two ideas has 
nevei existed And in tiuth it never does exist, except as the 
result of experience. Consenting, for the sake of the argu- 
ment, to discuss the question on a supposition of which we 
have recognised the radical incoirectness, namely, that the 
meaning of a proposition lelates to the ideas ot the things 
spoken of, and not to the things themselves ; I must yet ob- 
serve, that the idea of man. as an universal idea, the common 
property of all rational cieatures, cannot involve anything but 
what is strictly implied in the name. If any one includes in 
his own private idea of man, as no doubt is always the ea&e, 
bome other attributes, such for instance as mortality, he does 
so only as the consequence of experience, after having satis- 
fied himself that all men possess that attribute so that what- 
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ever the idea contains, m any peison s mmd, heyond nhat 
IS included in the conventional signification of the word, haN 
been added to it as the result of a=istint to a pioposition , 
■R'lale Dr, Blown s theory requiies us to suppose, on the cou- 
traiy, that assent to the proposition is piodnced by evolvine;, 
through an analytic process, this veiy element out of the 
idea This theory, therefore, may he consideied as sufficiently 
lefated , and the minor premise must be reg aided as totally 
insufScient to pioye the conclusion, except with the assistance 
of the major, ui of that which the major lepresent'?, namelj, 
the vaiioua singular propositions expiessive of tlie senes of 
observations, ot which the generalization called the majoi 
piemise is the lesult. 

In the argument, then, which proves that Sociates is 
mortal, one mdispensahle part of the picmiscs will be as 
follows ; “ My fathei, and my fatheTs father, A, B, C, and 
an indefinite number of other persons, weie inoital , which 
IS only an expression in ditfeient woids of the ohseived fact, 
that they have died. This is the major premise di vested ot 
the f&titio prlneipii, and cut down to as much as is really 
known by direct evidence. 

In ordei to connect tins pioposition with the conclnsion 
bocrates is mortal, the additional link necessary is such a piu- 
position as the following : Socrates resembles my fathei, and 
my fafchei s father, and the other individuals specified.’’ Thu 
proposition we asseit when we sa,y that Socratts is a mam 
By saying so we likewise assert in what respect he resembles 
them, namely, in the attributes connoted by the woid man. 
And we conclude that he further lesembles them in the attu- 
hute mortality, 

§ 7 Me have thus obtained what we were seeking, an 
universal type of the reasoning process We find it resolv- 
able in all cases into the following elements : Certain indi- 
\iduals have a given attiihute, an indii idual or mdividuaL 
lesemble the former in ceitam other attributes : therefore 
they resemble them also in the given attnbute. This type of 
latiocmation does not claim, like the syllogism, to he con- 


JUiSCTlOiKS A?iJ? ¥ \LiUE OF .fiiifi STLfLOGiSM* 


233 


elusive from the mere foim of the espiession ; noi can it 
possihly he so. That one pioposition does or does not 
assert the very fact which was already asserted in anothei, 
may appear fiom the foim of the expression, that is, from a 
comparison of the language ; but when the two propositions 
asseit tacts which aie bona fide diffeient, whether the on^ 
fact pioves the othei or not can never appeal fiom the lan- 
guage, but must depend on other considerations Whethei, 
fiom the attributes in which Soeiates resembles those men 
who haie heretofore died, it is allowable to infer that he re- 
sembles them also 'in being moi tdl, is a question of Induction , 
and is to be decided by the principles oi canons which we 
shall hereafter recognise as tests of the eoirect performance of 
that great mental operation. 

Meanwhile, howevei, it is certain, as before remaikerl, 
that if this inteience can be diawn as to Socrates, it can be 
diawn as to all others who lesemble the observed individuaU 
in the same attributes in which he resembles them . that i' 
(to express the thing concisely) of all mankind. If, theieton , 
the argument be admissible m the case of tSociates, we aie at 
liberty, once for all, to treat the possession of the attribute'- 
of man as a mark, or satisfactory evidence, of the attiibute of 
mortality. This we do by laying down the universal pro- 
position, All men are moital, and intei preting this, as occasion 
arises, in its application to Soeiates and others. By this 
means we establish a very convenient division of the entiie 
logical opeiation into two steps, hist, that of ascertaining 
what attiibute s are mai ks of mortality ; and, secondly, whether 
any given individuals possess those maiks. And it will 
generally he advisable, m oui speculations on the reasoning 
process, to consider this double operation as in fact taking 
place, and all reasoning as earned on in the form into which 
it must necessarily be thrown to enable us to apply to it any 
test of its collect performance. 

Although, therefore, all processes of thought in which the 
ultimate piemises &2e paitieulars, whethei we conclude fiom 
particulars to a general formula, or fiom particulars to othei 
particulars according to that formula, aie equally Induction ; 
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we shall yet, couformaLly to usage, consider the name Induc- 
tion as more peculiarly belonging’ to the process of establisli- 
ing- the general proposition, and the remaining operation, 
which IS substantially that of intei preting the general propo- 
sition, we shall call by its usual name. Deduction. And we 
shall considei ev'^ery process by which anything i,s inferred 
respecting an unobserved case, as consisting ot an Induction 
followed by a Deduction , because, although the process needs 
not necessaiily be carried on in thisfoira, it is always suscep- 
tible of the form, and must be thrown into it when assuianoe 
of scientific accuracy is, needed and desired. 

§ 8. The theory of the syllogism laid down in the pre- 
ceding pages, has obtained, among othei important adhesions, 
three of peculiar value, those of Sir John Herschel,’* Di. 
■\Yhewell,t and Mr Bailey , ^ Sir John Herschel considering 
the doctrine, though not strictly “a discoveiy,^’ having been 
anticipated by Berkeley, § to be “one of the gieatest steps 
which have yet been made in the philosophy of Logic.'’ 
“ 'When we considei (to quote the fmtlier woids of the same 
aufchonty}“the inveteiacy of the habits and piejndices which 
it has cast to the winds, there is no cause for misgiving in 
the fact that other thinkeis, no less entitled to consideration, 
have formed a veiy different estimate of it. Their piincipai 
objection cannot be better or more succinctly stated than by 
borrowing a sentence ft om Arcbbishop "^hately.ll ^^Iii every 
ease where an inference is drawn from Induction (unless tliat 


r.eviw of Qnetelet on Probabilities, p S97, 

t Ehuotayhy of p J89 

i T%eoryqf Eeasviung ch w to which I maj leter fnr an able sfitcmont 
ana ynforeement of the grounds of the doctrine 

§ On a recent eai-eftil repfrnsdl of Berkeley’s whole ^rlts, I have bein 
unable to find this doewme in thorn Sir John Herschel probabh meant that 
It IS implied in Berkeley s argument against abstract ideas Hat I cannot find 
liiat Berkeley saw the implication, or hid eier asked himself what beanno- h,i 
argument had on the theory of the syllogism Still- less um T admit that the 
doctrine 13 (as has been afarmed by one ol my ablest and most candid critics! 
■ among the standing marks of what is called the empirical philosophy " 

I Logte^ book ly ch 1 sect 1 
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name is to be given to a mere random guess without any 
grounds at all) we must form a judgment that the instance ur 
instances adduced are suficient to authorize the conclusion; 
that it IS aUowahle to take these instances as a sample war- 
ranting an inference respecting the whole class ; ” and the 
expression of this judgment in words (it has been said by 
several of my critics) is the major premise. 

I qiute admit that the major is an affiimation of the sufB- 
ciency of the evidence on which the conclusion rests. That it 
IS so, IS the very essence of my own theory. And whoever 
admits that the major piemise is 0)ily this, adopts the theory 
in its essentials. 

But I cannot concede that this recognition of the suffi- 
ciency of the evidence — that is, of the correctness of the induc- 
tion — is a part of the induction itself ; unless we ought to say 
that it IS a part of everything we do. to satisfy ourselves that 
it has been done rightly. We conclude fiom known instances 
to unknown by the impulse of the generalizing propensity . 
and (until after a considerable amount of practice and mental 
discipline) the question of the sufficiency of the evidence is 
only laised by a retrospective act, turning back upon our own 
footsteps, and examining whether we were warranted m doing 
what we have provisionally done. To speak of this i eflex opeia- 
tion as part of the oiiginal one, reqmrmg to be expressed m 
words in ordei that the verbal formula may correctly represent 
the psychological process, appears to me false psychology."'^ 
We review our syllogistic as well as our inductive processes, 
and recognise that they have been correctly peitoimed, but 
logicians do not add a third premise to the syllogism, to 
express this act of lecognition. A careful copyist verifies 
his transcript by coll itmg it with the original ; and if no 
error appears, he recognises that the transcript has been eor- 
lectly made. But we do not call the examination of the 
copy a part of the act of copying. 

The conclusion in an induction is inferred from the evi- 


* See the important chapter on Belief, in Professor Bain’s great treatise 
The Emotions and the Will, pp oSl-i 
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deuce itself, and not from a recognition of tlie sufficiency of 
tlie evidence ; as I infer that my friend is walking towaidsme 
liecause I see him, and not because I recognise that my eyes 
are open, and that eyesight is a means of knowledge In all 
opeiations which require caie, it is good to assure ourselves 
that the process has been performed accmately ; but the test- 
ing of the process is not the piocess itself ; and, besides, mav 
have been omitted altogethei, and yet the process he correct 
It IS precisely because that operation is omitted in ordinal y 
unsoieatific reasoning, that there is anything gamed m cer- 
tainty by throwing reasoning into the syllogistic form. To 
make sure, as far as po-^sihle, that it shall not he omitted, we 
make the testing operation a part of the reasoning process 
itself '\Ve insist that the infeience from particulais to pai- 
tioulais shall pass thiough a general pioposition. But this is 
a secuiity for good reasoning, not a condition of all reasoning , 
and in some cases not even a security Our most familial in- 
ferences are all made hefoie we learn the use of general pro- 
positions , and a peison of untutoied sagacity will skilfully 
apply his acquiied experience to adjacent cases, though he 
would bungle guevously m hxing the limits of the appropriite 
general theorem. But rhough he may conclnds lightly, he 
never, pioperly speaking, knows whethei he has done so oi 
not he has not tested his reasoning. Now, this is piecjsely 
what forms of reasoning do foi us. We do not need them to 
enable us to reason, but to enable us to know whethei wc 
reason correctly. 

In still furthpi answer to the objection, it may be added 
that eien when the test nas been applied, and the sufficiency 
of the evidence lecogmsed — il it is sufficient to suppoit the 
geneial piopoaition, it is sufficient also to support an inference 
tiom particulars to particulars without passing through the 
general pioposition. The enquirer uho has logically satisfied 
himself that the conditions of legitimate induction were 
leahaed in the cases A, B, C, would be as much justified in con- 
cluding diiectly to the Duke of WeHingtoh as in concluding to 
all men. The general conclusion is ne\ er legitimate, unless the 
particulai one would be so too: and in no sense, mtellmible 
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to me, can tlie particular conclusion be said to be drawn fiom 
the general one. Whenever there is ground tor diawing any 
conclusion at all fiom particular instances, there is ground foi 
a general conclusion ; but that this general conclusion should 
be actually drawn, howevei useful, cannot be an indispensable 
condition of the validity of the infeience in the particular case, 
A man gives away sixpence by the same powei hy which he 
disposes of his whole fortune , hut it is not necessaiy to the 
legality of the smaller act, that he should make a formal assei- 
tion of his nght to the gi eater oue. 

Some additional lemarks, in reply to minor objectiona, 
are appended-"* 


* A "writer in the British Quaiterly Kaview” (August, lS-l6),iii a renew 
of thus treatise, endea\ouie tj show that there is no jieLfio ‘pn.m.ijiix in the 
•■yllogism b"? denying that the preposition, All men are mortal, asserts or 
aesiimes that Socrates is mortal In support of this dtnial, he argues, that wo 
mij , and in fact do idrait the general proposition that all men are moital, with- 
out having particularly examined the ease of Socrates, and even without knowing 
whether the indn-iilual *,0 namad is a m in ,« something else But this oi course 
was never denied That "we can and do diaw conclusions oonceining cases 
speoi-fically unknown to ui, la the datura from which all who discuas this subject 
must set out The queation is, in what teinib the evidence, or ground on which 
we draw these conclusions, may best he design ited — whethfT it is most correct 
to bay that the unknown c ise is proved by known Coses, urthat it is proved by 
a general proposition including both sets of case^ the unk]lo"wn and the known ^ 
I contend for the former mode of expression I hold it an abuse of language to 
say that the proof that Socrates is mortal, is that all men are mortal Turn it 
in -what "way we will this seems to me to be asserting that a thing is the pioof 
ot itsplt Whoever pronounces the words, All men are mortal has affirmed 
that Wocrates is moiUl, though he may never have heard of Socrates , for since 
Sui rates, whether known to be so or not, really is a man he le included m tlje 
word',, All men, and m every assertion of which they are the subject If the 
reiiewer does not see th.it there is a dilReultj here, I can onl\ adiise him to 
reconsider the subject until he does after which he will be a better judge of 
the sue cess or failure of an attempt to remove the difficulty That he had re- 
flected very little outlie point when he wrote his remarks, is shown hy his over- 
sight respecting the du tarn, Ac omniet nulla He acknowledges that this maxim 
as commonlv expressed, — "Whateveristrueof a class, is true of everything in- 
cluded m the cliss,” IS a mere identical proposition, since the class is nothing 
tut the things included in it But he tliinks this defect would be cured by 
■wording the maxim thus,— “ Whatever is true of a class, is true of everyiliing 
which can be to be a member ot the class " as if a thing could ‘ he 

sho-wn ” to be a member of uhe class without being one If a class means the 
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^ 9. The preceding considerations enable us to under- 
stand the true nature of what rs termed, by recent writers, 
Formal Logie, and the relation between it and Logie m the 
wide&t sense. Logic, as I conceive it, is the entire theoiy 
of the ascertainment of reasoned or inferred truth. Formal 


ium of all tins tLings iti^ludetl m the class., the things -viliioh can "be shown 
to be innliiileJ in it are part of the sum, and the diitu??i is as much an identical 
proposition 'with respect to them as to the rest One would almost imagino that 
in tile reviewer's opinion, things are not members of a cl is& until thpj a? e called 
up publicly to take their place m it — that so long, m fact, as Socrates is nut 
Luow a to be a man, ha is a man, and any ctoScrtion which can be made eon 
cerning men docs not at all regard him, nor is affected as to its triitli oi talsity 
bj annhins in 'which he is concerned 

The difference hetwe an the re'nc'wer’s theory and .nine maj be thus etati d 
Both admit chat when tie say, All men are moita!, we m.nka an .isswlion reach 
1 ig betond the sphere of onr knowledge of iQdiridaal ca'cs , and that when a 
new individual, Socrates, JS brought 'within the field of our kno’wlodge by 
meins of the minor premise, we learn that wo haie already made an as&eifion 
respecting Socrates without knowing n om o'tvn general loiruula being, to that 
extent, tor the first time intetfr&Ud, to us But acooidiag to the reviewer h 
theory, the smaller assertion i, proved hj the larger 'while I contend, that 1 nth 
assertions arc proved together by the same evidenoo, namely, the grounds of 
expericDca on which the general asseition was made, and by ■which it must be 
5 as tided 

The reiievrer says, that if the major premise inclU'lcd the eonolnsion, ‘ -wo 
should be alle to affirm tne conclnsion -vinthout flic mterveniinn of the minor 
piemite but every one sees that that is impossible ” A siniilur argumcnl is 
uigijd by Ml Ds Morgan (Forjjwl Loqu., p’ d50) ‘ The whole objection 

tieitly iissumes the superfluity of the minor , that is, tiutlj assumes lae know 
Socrates'*' to be a man as soon as ive knoiv him to be Socrates ” Tlie objtet in 
would be well grouadodif the asaeruon that the major premise indudas the 
conclusion, meant thet it individually specifies all it includes As huwaver the 
only indication it gives is a deacxiption by marks, 'we Lave still to compare my 
new mdividnal with the marks, and to show that this comparison h.is bten 
mtdc IS the office of the minor But ainee, by supposition, the now individual 
has the marks, 'whether -we have asceitaiaed him to have thorn or not, it we 
'wve affiimed the major premise, -we have aBserted him to be moital Now my 
position IS that this assertion cannot be a necesury part of the argument It 
c innot he a necessary condition of reasoning that wo should begin by miking 
an assertion, which is afterwards to be employed m proving a part of itself 
I can conceive only one way out of this difficulty viz that -wh it really forms 
the proof IS fA?; other part of the assertion, the portion of it, the truth of irhich 
has been ascertained previously and that the unproved port i? bound up in 


* Mr De Morgan says “Plato,” but to prevent confusion I have kept to my 
own ereimylnm, 



IDSCnOKS A]SD YALOE OE THE ST LLO ti-lBM. 


239 


IjisgLC, therefore, wfiich Sii Hamiitoa fiom his own 

point of view, and Archhishop Whatelj from his, have repre- 
oented as the whole of Logie properly ao called, is really a 
^ery suboidmate pait of it, not being directly concerned wnth 
the piocess of Eeasoning oi Inference in the sense in which 
that piocess is a part of the Investigation of I>nth. What, 
then, 15 Foimal Logic’ The name seems to be properly 
applied to all that portion of doctiine which relates to the 
er^mvalence of different modes of espiession ; the rules for 
determining when asseitions in a given form imply oi suppose 
the truth or falsity of other assertions This includes the 
theory of the Import of Propositions, and of their Convei- 
sion, ^cimpollence, and Opposition : of those falsely called 
Inductions (to beheieafter spoken of ■*^), in which the apparent 

Cine fonnala with the proted part la mere antieipatiori, and as a memoranduin 
ol the nature of the oorlIusioii*! which we are prop ired to prove 

■With respect to the minor piemtse in its torraal tliape, tbs minor as it 
stjnds m the syllogism, pradicatmg of Socrates a definite cLss name, I readily 
admit that it is no more a necessary part of iLasoning than nho major W lieu 
there is a mi]or, doing itswor'k by means of a cliss name minors are needed 
t(i mterpict it hut reasoning can he carried on without eitner the one or the 
other They arc not the conditions of reasoning, but a precaution against 
erroneous reasoning Tlie only minor premise nocessai) to reaBOmng m the 
iximiilenndai consideration, is, Saeiates is khe iL, B, C and the other mdi 
Yiduals whaaio kiiotin to have died And this is the only universal type of 
that step in the reasoning process which is represented by the miiiDr Esipe- 
iience, however of the unceitaintr of this loose modeot infeionce, teaches the 
fxpedisncy of de'^Brniining betoieliind what kind of likeness to the cases 
obsui ved, IS necessiiry to bung an unobscireJ case nichm the sime predicate , 
aid the answer to tins question is the major The minor then idenlifiesj 
the precise Lind ot likeness possessed by Socrales, as being the kind 
requiied by the tormula Thus tho syllogistic major tad the syllogistic 
m nor start into existence together, and are called forth by the same 
f vigenoy 'When we conelude from personal experience without lefemng to 
any record — to any general thearemb, either written, oi traditional or mentally 
registered by uuiselyea as con.lnsions of our own drawing — we do not use in 
our thoughts, eitlier a major ora minoi, such as tho syllogism puts into woids 
When, however, we revise this rough interenca from parlienlars to particulars 
and substitute a careful one, the revi&ion consists id selecting two syllogistio 
premises But this neither alters nor adds to the eiidenee we had before 
it only puts us in a bett.er position for judging whether our mference from 
particulars to particulars*' is well grounded 


* Infra, book ill ch, ii 
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generalization is a mere abiulged statement of cases known 
individudlly , and -finally, of the syllogism : while the theory 
ot Naming, and of (-fthat is inseparably connected with it) 
Definition, though belonging still more to the other and larger 
kind of logic than to this, is a necessaiy pieliminary to this. 
The end aim(?d at bj Formal Logic, and attained by the ob- 
servance of its precepts, is not truth, bnt consistency. It has 
been seen that this is the only direct pin pose ol the rules of 
the syllogism , the mtention and etfect of which is simply to 
keep our inferences or conclusions in complete consistency 
ft ith oui general formulae or directions for dra-sving them. The 
Logic of Consistency is a necessaiy auxiliary to ths Logic of 
tiiith, not only because what is inconsistent with its df or with 
other truths cannot be true, hut also because truth can only 
be successfully pursued by drawing inferences from expeuencc, 
■ft Inch, if warrantable at all, admit of being generalized, and, 
to test their warrantableness, require to be exhibited m a gene- 
ralized foim , after which the correctness of their application 
to particular cases is a question which specially concerns the 
Logic of Consistency. This Logic, not requiring any pre- 
liminary knowledge of the processes or conclusions of the 
various sciences, may he studied with benefit m a much eailiei 
stage of education than the Logic of Truth : and the practice 
which has empirically ohtamed of teaching it apart, through 
elementary tieatises which do not attempt to include anything 
else, though the reasons assigned for the practice are in 
general very far from philosophical, admits of philosophical 
justification. 


CHAPTER IV. 


OF TPAINS OF EEISON’IKG, AHD DEDFCTIVB SCIENCES. 

>5 1. In our analysis of the syllogism, it appeared that the 
minor premise always affirms a resemblance between a new 
oa&e and some cases previously known ; while the major 
premitie asserts something which, having been, found true of 
those known cases, we consider ourselves warranted in holding 
true of any other case resembling the former in certain given 
particulars 

If all ratiocinations resembled, as to the minor piemise, 
the examples which weie exclusively employed mthe preced- 
ing chapter ; if the resemblance, which that premise asserts, 
were obvious to the senses, as m the proposition “ Socrates 13 
a man,” or were at once ascertainable by direct observation ; 
there would be no necessity for trains of reasoning, and De- 
ductive or Ratiocinative Sciences would not exist. Trams of 
reasoning exist only for the sake of extending an induction 
founded, as all inductions must be, on observed cases, to other 
cases in which we not only cannot directly observe the fact 
which IS to be proved, but cannot directly observe even the 
mark which is to prove it, 

§ 2. Suppose the syllogism to be, All cows ruminate, the 
animal which is before me is a cow, therefore it ruminates, 
The minor, if true at all, is obviously so : the only premise 
the establishment of which requires any anterior process of 
inquiry, is the majoi ; and provided the induction of which 
that premise is the expression was coirectly performed, the 
conclusion respecting the animal now present will he in- 
stantly drawn ; hecaflse, as soon as she is compared with the 
formula, she will be identified as being included in it. But 
suppose the syllogism to be the following Ail arsenic is 
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po ftonous, the Bubbtance wl icb s bof re me is iiban c tl ere 
fore it IS poiBonouH. GQietrut.h of the minor may not here l)e 
obvious at first sight, it may not be intuitively evident, but 
may itself be known only by infeienee. It may be the con- 
clusion of anothei argument, which, thrown into the syllogistic 
form, would' stand thus. — ^Whatever when lighted pioducrs 
a daik spot on a piece of white porcelain held in the flame, 
which spot IS soluble in bypochloride of calcium, is arsenic; 
the substance before me conforms to this condition ; therefou' 
1C is arsenic. Xo establish, therefore, the ultimate conclusion, 
The substance before me is poisonous, requires a process winch, 
in order to be syllogistieally expressed, stands in need of two 
syllogisms . and we have a Train of Reasoning. 

^yheu, however, we thus add syllogism to syllogism, we 
ai e really adding induction to induction Tw-o sepaiate induc- 
tions must have taken place to lender this chain of infeienct 
possible, mductiuns founded, probably, on ditfeient sets ot 
individual instances, but which convex ge in then results, so 
that the instance which is the subiect of inquiiy comes withm 
the range ot them both The record of these inductions is 
Contained in the majors of the two syllogisms. First, we, oi 
others foi us, have examined vanous objects which yielded 
undei the given circumstances a dark spot with the given pio- 
perty, and found that they possessed the properties connoted 
by the word arsenic ; they were metallic, volatile, their vapour 
bad a smell of garlic, and so foith. hfext, we, oi others foi 
ns, have examined various specimens which possessed this 
metallic and volatile character, whose vapour had this smell, 
d:c., and have mvaiiably found that they were poisonous. 
The fiist observation we judge that we may extend to all sub- 
stances whdtevei wbicb yield that particulai kind of dark spot , 
the second, to all metallic and volatile subsianees lesemblmg 
those we examined ; and con&equen%, not to those only which 
are seen to be such, but to those which are concluded to be 
such by the prior induction. The substance befoie us is only 
Been to come within one of these induetmns; but by means ot 
this one. It IS brought within the other We are still, as be- 
fore, concluding fiom particular to paiticuLars; but we aie 
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mw concluding fiompaitiCLilaisobseived, to other paiticular'i 
■vchich aie not, as m the simple case, seen to resemble them 
in mateiial points, but 'iiijei /-scZ to do so, because resembling 
them in something else, which we have been led by quite a 
diffeient set of instances to consider as a mark of the former 
lesemblance 

This hrst example of a tiain of reasoning is still extremely 
simple, the senes consisting of only two syllogisms Tlie fol- 
lowing la somewhat moie complicated. — No goveinment. 
which earnestly seeks the good of its subjects, is likely to be 
oveithiown , some particular government eaineatly seeks the 
good of its subjects, therefore it is not likely to be ovei thrown. 
The majoi premise in this argument we shall suppose not to 
be deiived fiom considerations a priori, but to be ageneialiaa- 
tion from histoiy, which, whether correct or enoneous, m ist 
have been founded on observation of governments conceining 
whose desiio of the good of then subjects there was no doubt. 
'It has been found, or thought to he found, that these were not 
eisily 01 eithiowii, and it has been deemed that those instances 
win an ted an extension of the some piedieate to any and e\uy 
government which ie''embles them m the attribute ofdesiiing 
eaineatly clje good of its subject‘.. But does the government 
in question tlius lesemble them f This may be debated pso 
and con by many arguments, and must, in any case, be pio\ erl 
by anothei induction ; fur we cannot cliiectly observe the sen- 
timents and denies of the pemons who caiij un the govein- 
ment. To prove the minor, therefore, we requiie an argumi nt 
in thib form : Every goveinment which acts in a ceitain 
manner, desiiesthe good of its subjects the suppose<] govein- 
ment acts ill that paiticular manner, therefore it desiics the 
good of its siiljj ects. But is it true that the government acts m 
tliG manner supposed? This minor also may requne pi oof; 
still another induction, as thus — What is asserted bymtt-!li- 
gciit and disinterested witnesbGb, may be believed to be tnie , 
that the goveinment acts in this manner, is asserted by «ncb 
witnesses, theiefore it may be believed to be true The aigii- 
ment hence consists ol thiee steps. Having the evidence of 
oui senses that the case of the goveinment under considtia- 
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tioniesemHes a num'ber of former cases, m the circumstance 
of having something asserted respecting it by intelligent and 
disinterested witnesses, we infer, first, that, as in those former 
instances, so in this instance, the assertion, is true- becoiidly, 
what was asserted of the government being that it acts in a 
particular manner, and other governments or persons having 
been observed to act in the same manner, the government m 
question is brought into known resemblance with those othei 
governments or persons ; and since they were known to desire 
the good of the people, it is thereupon, by a second induction, 
inferred that the particular government spoken of, desires the 
good of the people- This brings that government into known 
resemblance with the other governments winch were thought 
likely to escape revolution, and thence, by a third induction, 
It IS concluded that this particular government is also likely 
to escape. This is still leasoning from paiticulars to pai- 
tieiilars, but we now reason to tne new instance from three 
distinct sets of former instances* to one only of those sets of' 
instances do we directly perceive the new one to be similar , 
but fiom that similarity we inductively infer that it has the 
attribute by which it is assimilated to the next set, and brought 
within the corresponding induction , after which by a repeti- 
tion of the same operation we infer it to he similar to the third 
cet, and hence a third induction conducts us to the ultimate 
conclusion. 

§ 3. Notwithstandmg the superior complication of these 
examples, compared ivith those by winch m the preceding 
chapter we illustrated the general theory of reasoning, eveiy 
doctrine which we then laid'down holds equally true in these 
more intricate cases The successive general propositions are 
not steps m the reasoning, are not inteimediate links in the 
chain of inference, between the particulars observed and those 
to which we apply the observation. If we had sufficiently 
capacious memories, and a sufficient^ power of maintaining 
order among a huge mass of details, fhe reasoning could go 
on without any general propositions ; they are meie formulae 
for inferrmg particulars fiom particulars. The principle of 
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g^eneral reasoning is (as before explained), that if, from obser- 
\ ation of certain known particulars, wbat was seen to be ti ne 
of them can be inferred to be true of any others, it may be 
infened of all otlieis which are of a certain description. And 
111 order that we may never fail to draw this conclusion in a 
new case when it can be drawn correctly, and may avoid 
didwing it when it cannot, we determine once for all what aie 
the distinguishing maiks by which such cases may be recog- 
nised. The subsequent process is meiely that of identifying 
an object, and ascertaimng it to have those marks; whether 
we identify it by the very marks themselves, or by others 
■^^hich we have ascertained (thiough another and a similar 
process) to he marks of those marks. The real inference is 
always fiom particulars to particulars, from the observed in- 
stances to an unobserved one but in drawing this inference, 
we conform to a formula which we have adopted for oui 
guidance in such operations, and winch is a leeord of the 
cuteiia by which we thought we had ascertained that we might 
distinguish when the infeience could, and when it could not- 
he diawn. The real premises are the indiiidual observations, 
e\ en though they may have been forgotten, or, being the ob- 
gi ivations of others and not of ourselves, may, to us, never 
have been known but we have before us pi oof that we oi 
others once thought them sufficient for an induction, and we 
have maiks to show whether any new case is one of thoee to 
which, if then known, the induction would have been deemed 
to extend These marks we either recognise at once, or by 
the aid of other marks, which by another previons induction 
we collected to be marks of the first. E\ en these marks of 
marks may only be recognised through a thud set of maiks ; 
and we may have a train of leasoning, of any length, to bring 
a new case within the scope of an induction grounded on 
particulars its similaiity to which is only ascertained m this 
indiiect manner. 

Thus, in the preceding example, the ultimate inductive in- 
ference was, that a pertain government was not likely to be 
overthrown, this inference was drawn according to a formula 
in which desire of the public good wag set down as a mark of 
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not being likely to be overthrown , a maik of tins mark 
acting in a particular manner; and a. maik of acting in that 
isianner was, being asserted to do so by intelligent and disin- 
t. nested witnesses • this mark, the government imdei di^cus- 
s.on was lecognised by the senses as possessing. Hence that 
goveinment fisll within the last induction, and by it w.is) brought 
Aitbiii all the otheip Tbe perceived resemblance of the ea'-e 
ro one set of obseived paitieidai cases, brought it into known 
tehemblauce with another set, and that with a thiicb 

In the moie complex branches of knowledge, tlie deduc- 
tions seldom consist, as in tbe examples hitheito exhibited, of 
a Jingle chain, a amaik of h, h of c, e of d, tbei store a a mai k 
of tL They consist (to cany on the same metaphoi) of seveial 
chains united at the extremity, as thus . a a maik of h of c, 
c oij. d e f of 91, therefore a 6 c a maik of n. Suppose, for 
example, tbe following combination of ciicumstauces , 1st, 
lays of light impinging on a reflecting suiface ; 2nd, that sui- 
fuee parabobe ; 3id, those rays parallel to each other and to the 
tix,a of the suiface. It is to he pioved that the concouise of 
these three cucumstancesis a mark that there 5 ected i.iys will 
pass through the focus of the parabolic snilac e. Now, each ot 
Tile three ciicumstauces is singly a maik of something matenal 
to the case. Eaya of light impinging on a refleaing suiface 
die a milk that those lays will be letlected at an angle equal 
to the angle of incidence. The paiabolic toim of the surface, 
Is a maik that, from any point of it, a line drawn to the focus 
and a line paiallel to tbe axis will make equal angles with the 
miface. And finally, the paiallebsm of the lays to the axis is 
a mark that their angle of incidence coincides with one of thepe 
equal angles The three marks taken togethei aie theiefore a 
xaaik uf all these three thmga united. But the thiee united 
ne evidently a mark that the angle of reflection miist coincide 
With the other of the two equal angles, that formed b\ a line 
diawn to the focus ; and this again, hy the fundamental 
axiom concerning straight lines, is a maik that the leflected 
layt, pass through the focus. Most chaii^ of physical deduc- 
tion aie of this moie complicated type ; and even m inathomn- 
tics such aie abundant, as in all propositions where the 
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h ypiitliesis includes numerous conditions . ‘‘I/a. circle "be taken, 
and if witkin that circle a point be taken, not the centre, and 
if stiaigkt lines be drawn from that point to the circumfei- 
ence, then,’’ &c. 

§ 4. The consideiations now stated removed serious diffi- 
culty from the view we 'ka\e taken of reasoning ; which view 
might otheiwise have seemed not easily reconcilable with the 
fact that theie aie Deductive or liatiocinative Sciences Ic 
might seem to follow, if all reasoning be induction, that the 
difficulties of philosophical investigation must lie in the induc- 
tions exclusively, and that when these were easy, snd suscep- 
tible of no doubt or hesitation, theie could benohcience, or, at 
least, no difficulties in science. The existence, for example, of 
an extensive Science of Mathematics, requiring the highest 
scientific genius in those who contiibuted to its oieation. and 
calling foi a most continued and vigorous exertion of intellect 
in Older to appiopnate it when created, may seem hard to be 
accounted foi on the foregoing theory. But the considera- 
tions moie recently adduced letnove the mysteiy, by showing, 
that even when the inductions themselves aie obvious, there 
may be much difficulty in finding whether the particular case 
winch is the subject of inquiry comes within them ; and ample 
loona for scientific ingenuity m so combining various induc- 
tions, as, by means of one within which the case evidentlj 
falls, to bring it within others m which it cannot be directly 
seen to be included. 

When the more obvious of the inductions which can be 
made in any science from diiect observations have been made, 
and general foimiilas have been fiamed, determining the limits 
M ithin which these inductions are applicable , as often as a new 
case can be at once seen to come within one of the formulas, 
the induction is applied to the new case, and the business is 
ended. But new cases are continually ansing, which do not 
obviously come within any formula whereby the question we 
want solved in lespefit of them could be answered. Let us take 
an instance from geometry : and as it is taken only for illus- 
tidtion, let the reader concede to us for the present, what we 
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shall endeavour to prove in the nest cbaptei, that the first 
principles of geometiy are results of induction. Our example 
shall be the fifth proposition of the fiist book of Euclid. The 
inquiry is, Are the angles at the base of an isosceles triangle 
equal or unequal ^ The first thing to be considered is, what 
inductions we^'have, from which we can infer equality or in- 
equality. For infeirmg equality we have the following for- 
mulce . — Things which being applied to each other coincide, 
are equals. Things which are equal to the same thing are 
equals. A whole and the sum of its parts are equals. The 
sums of equal things are equals. The ditfeiences of equal 
things are equals. There are no other oiiginal foimiiise to 
prove equality. F or inferring inequality we have the following : 
A whole and its parts are imequals. The sums of equal 
things and unequal things are unequals The differences ot 
equal things and unequal things are unequals. In all, eight 
formula. The angles at the base of an isosceles triangle do 
not obiiously come within any of these. The formulse specify 
certain marks of equality and of inequality, but the angles 
cannot be perceived intuitively to have any of those maiks. 
On examination it appears that they have : and we ultimately 
succeed in bringing them within the formula, ‘‘ The differences 
of equal things are equal,” Whence comes the difficulty of 
recognising these angles as the differences of equal things 
Because each of them is the difference not of one pair only, 
hut of innumerable ptairs of angles ; and out of these we had 
to imagine and select two, which could either he intuitively 
peieeiied to be equals, oi possessed some ,of the marks of 
equality set down m the \anous formulae. By an exercise of 
ingenuity, which, on the pait of the first inventor, desei ves to 
he regarded as considerable, two pairs of angles were hit upon, 
which united these requisites First, it could be perceived 
intuitively that their differences were the angles at the base ; 
and, secondly, they possessed one of the marks of equality, 
namely, coincidence when applied to one another. This com- 
dence, however, was not perceived intuitively, but infened, 
in conformity to another formula. 

For greatei clearness, I subioin an analysis of the demon- 
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stiation. Euclid, it will be remembered, demonstrates bis 
fifth proposition by means of the fourth. This it is not allow- 
able for us to do, because we are undertaking to tiace deduc- 
tive truths not to prior deductions, but to their original 
inductive foundation. We must therefore use the premises 
ot the fourth proposition instead 
of its conclusion, and prove the 
fifth directly fi om first principles. 

To do so requires six formulas. 

(We must begin, as in Euclid, by 
prolonging the equal sides AB, 

AC, to equal distances, and join- 
ing the extremities BE, DC.) 

FiHsr Formula. — The emns of equals are eqval. 

AD and AE are sums of equals by the supposition Having 
that maik of equality, they aie concluded by this foimula to 
be equal 

Second Formula, — Equal straight lines or angles, hemg 
applied to one another, coi'uoide. 

AC, AB, are within this foimula by supposition ; AD, AE. 
have been brought withiu it by the preceding step. The 
angle at A considered as an angle of the tiiangle ABE, and 
the same angle consideied as an angle of the triangle ACD, 
are of course within the formula. All these pans theiefoie 
possess the property which, accoiding to the second foimula, 
IS a mark that when applied to one another they will coin- 
cide. Conceive them, then, applied to one another by turn- 
ing over the triangle ABE, and laying it on the tiiangle ACD 
in such a manner that AB of the one shall lie upon AC of 
the other. Then, by the equality of the angles, AE will lie 
on AD. But AB and AC, AE and AD aie equals ; therefore 
tney will coincide altogether, and of course at their extremi- 
ties, D, E, and B, C. 

dHiRu Formula. — Straight hnes, having ilmr extremities 
^coincident, coincide. 

B E and C D have been biought within this formula by 
the preceding induction , they will, therefore, coincide. 
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FoTiaxH Fobiidla — Angles, having their stAes co>7icident, 

coincide. 

The tliird laduction having shown that BE and CI> coin- 
cide, and the second that AB, AC, coincide, the angles ABE 
and ACD aie^.tbeieby brought withm the fouith foimula, 
and. accordingly coincide. 

Fifth Fokmulu — Things ichich coinucle are eqnnl. 

Ttie angles ABE and ACD aie brought within tbi', formula 
h_j the mdiietjon immediately pi eceding. This tram ot rea- 
soning being also appbcable, miitatis mntandts, to the 
angles EBC, DCB, these also are brought ■within the fifth 
foimula. And, finally, 

Sixth Foumcla — The di^evences of equals aie equal. 

The angle ABC being tbe diffeienoe of ABE, CEE, and 
the angle ACB being the difference of ACD, DCB ; which 
ha\e been proved to be equals; ABC and ACB are brought 
•\Tithin the last formula by tbe whole of tbe previous process. 

Tbe difficulty here encountered is cbiedy that of figuinig 
to ouisfilves the two angles at the base of the triangle ABO 
as letnainders made by cutting one pair of angles out ot 
anothei, while each pair shall be corresponding angles of tsi- 
angles which have two sides and the intervening angle equal. 
It is by this happy contiivance that so many different induc- 
tions are brought to bear upon tbe same particular case. 
And this not being at ail an obvious thought, it may be seen 
fiom an example so near tbe threshold ot mathematics, bow 
much scope there may well be foi scientific dexteiity in tlie 
higher blanches of that and other sciences, in order so to 
combine a tew simple inductions, as to bring witlnn each of 
them innumerable casra -which are not obviously included in 
it; and how long, and numerous, and complicated may 
be the pi ocesses for bringing the inductions together, even 
when each induction may itselt be ter/ easy and simple. 
All the inductions inaohed m all geometiy are comprised in 
those Simple ones, the formulie of which are the Axioms, and 
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a few of tlie hO-called Defimtions. The remainder of the 
''Cience !■? made up of the procebses employed for bringing 
unforeseen cases witliin these inductions : or (in syllogistic 
language) tor proa mg the mmois necesaaiy to complete the 
syllogisms , the majois being the definitions and axioms. In 
those definitions and axioms aie laid down thh whole of the 
maiks, by an aitful combination of which it lias been found 
possible to discover and piove all that is proved in geometiy. 
The marks being so few, and the inductions which furnish 
them being so obvious and familiar; the connecting of 
be%eral of them together, which constitutes Deductions, oi 
Tiaius of Eeasonmg, foims the whole difficulty of the science, 
and with a tiifiing exception, its whole bulk ; and hence 
(jeometry is a Deductive Science 

§ 5 It will be seen heieaftei** that there aie weighty 
scientific reasons for giving to every science as much of the 
fhaiactei of a Deductive Science as possible, foi endeavour- 
ing to constiuct the science fiom the few'est and the simplest 
possible inductions, and to make these, by any combinations 
howevei complicated, suffice for pioving even such truth's, 
1 elating to complex cases, as could be proved, if we chose, by 
inductions from specific experience. E\. eiy branch of natural 
philosophy was 01 iginally experimental, each geneialization 
le^'ted on a special induction, and was derived from its own 
distinct set of obseivations and expeiiments. From being 
sciences of pure experiment, as the phrase is, or, to speak 
moie coiiectly, sciences m which the reasonings mosily con- 
sist of no more than one step, and are expressed by single 
syllogisms, all these sciences have become to some extent, 
and some of them in neaily the vstiole of their extent, sciences 
of pure reasoning; wheiehy multitudes of truths, already 
known by induction from as many different sets of experi- 
ments, have come to he exhibited as deductions or coiollaries 
tiom inductive piopositions of a simpler and moie univeibal 
character. Thus npschanics, hydiostaties, optics, acoushco, 
thermology, have successively been rendeied mathematical; 

* Intr.i, liouk in ch n | 3, and elsewheru 
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and astronomy was ’brongbt by Newton within the laws of 
general mechanics "Why it is that the substitution of this 
circuitous mode of pioceeding for a process apparently much 
easiei and more natural, is held, and justly, to be the greatest 
triumph of the investigation of nature, we are not, in this 
stage of 0111 iflquiry, prepared to examine. But it is neces- 
sary to remark, that although, by this progressive transforma- 
tion, all sciences tend to become more and more Deductive, 
they aie not, therefore, the less Inductive ; every step in the 
Deduction is still an Induction. The opposition is not be- 
tween the teims Deductive and Inductive, hut between De- 
ductive and Experimental A science is expeiimental, in 
proportion as eveiy new case, which presents any peculiar 
Jeatuies, stands in need of a new set of obseivations and 
experimects — a fresh induction It is deductive, in propor- 
tion as it can diaw conclusions, respecting cases of a new 
kind, by processes which bring those cases under old induc- 
tions . by ascertainmg that cases which cannot be observed 
to have the requisite maiks, have, however, mailcs of those 
marks. 

We can now, therefore, perceive what is the geneiic dis- 
tinction between sciences which can be made Deductive, and 
those which must as yet remain Experinaental. The differ- 
ence consists in our having been able, or not yet able, to 
discover marks of marks If by our vaiious inductions we 
have been able to proceed no further than to such propositions 
as these, a mark of 6 , or a and b marks of one another, c a 
maik of d, or c and d maiks of one another, without anything 
to connect ft or 6 with c or tZ , we have a science of detached 
and mutsially independent genei alizations, snob as these, that 
acids redden vegetable blues, and that alkalies coloui them 
green ; from neither of which propositions could we, directly 
or indiiectiy, infer the other: and a science, so far as it is 
composed of such propositions, is purely experimental. 
Chemistry, in the present state of our knowledge, has not 
yet thrown off this character. There *aie othei sciences, 
however, of which the propositions are of this kind : a a 
mark uf fc, 6 a maik of c, e otd,d of e, &c. In these sciences 



TRAINS OF BEASONING- 


2o3 


we can. mount the ladder from a to 5 by a piocess of latio- 
cination ; we can conclude that a is a maik of e, and that 
every object which has the mark a has the property c, al- 
though, perhaps, we never were able to observe a and e to- 
gether, and although even d, our only direct mark of e may 
not be perceptible in those objects, but only infeirible Or, 
varying the fii&t metaphor, we may be said to get from a to 0 
undeigiound' the marks h, c, ci, which indicate the route, 
must all be possessed somewbere by the objects concerning 
which we aie inquiring ; but they are below the surface : a 
IS the only mark that is \isible, and by it we are able to trace 
in succession all the rest. 

§ 6. We can now understand how an experimental may 
transform itself into a deductive science by the mere progress 
of espenment In an experimental science, the inductions, 
as we have said, he detached, as, a a mark of c a maik of 
(Z, 6 a maik of /, and so on • now, a new set ot instances, and 
a consequent new induction, may at any time bridge ovei the 
interval between two of these unconnected arches , h, for 
example, may he asceitained to be a maik of c, which enables 
us thenceforth to prove deductively that a is a mark of c. Or, 
as sometimes happens, some comprehensive induction may 
raise an arch high in the air, which bridges ov er hosts of them 
at once ; 6, d,f, and all the rest, turning out to be marks of 
some one thing, 01 of things between which a connexion has 
already been traced. As when Newton discoveied that the 
motions, whether regulai or apparently anomalous, of all the 
bodies of the solai system, (each of which motions had been 
inferred by a separate logical operation, from separate marks,) 
were all marks of moving round a common centre, with a 
centripetal force varying directly as the mass, and inverhcly 
as the square of the distance from that centre. This is the 
greatest example which has yet occurred of the transformation, 
at one stroke, of a science which was still to a great degree 
merely experimental, into a deductive science. 

Transformations of the same nature, but on a smaller scale, 
continually take place in the less advanced branches of physical 
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knowledg witlio t em.ll nj^ th m to throw ofT the cl aractor 
of espenmexital dCiOiicss* Thus Wj.th rs^tird to the two nncoti 
nected propositions hefoie cited, namely, Acids ledden vege- 
tible blues. Alkalies make them green; it is lemaiked hy 
Liebig, that all blue colounng- matters which are leddeued by 
acids (as well as, reciprocally, all red colovinng matteis which 
are lendeied blue by alkalies) contain mtiogen • and it is 
quite possible that this circumstance may one day furnish a 
bond of connesion between the two piopositions m question, 
by showing that the antagonistic action of acids and alkalies 
m producing or destioying the colour blue, is the lesiilt of some 
one, moie geneial, law. Although this connecting of detached 
geneiahzatiuns is so much gam, it tends but little to give a 
deductive character to any science as a whole , because the 
now coiuses of observation and expeiiment, wLieh thus enable 
us to connect together a few geneial truth'', usuall} make 
known to us a still gieater numbei of unconnected new ones. 
Hence chemistiy, though simiki extensions and (simplifica- 
tions of its generalizations are continually taking place, is 
still in the main an expeiimental science . and is likely so to 
continue imless some comprehensive induction should be heie- 
atter ariived at, which, like Newton’s, shall connect a last 
number of the smaller known mductions together, tind change 
the whole method of the science at once. Chemistry has 
aheady one gieat geneiahzation, which, though relating to 
one of the subordinate aspects of chemical phenomena, pos- 
sesses within its limited sphere this compiehensive charactci , 
the principle of Dalton, called the atomic theory, or the doc- 
trine of chemical equiialents: which by enabling us to a 
certain extent to foiesee the piopoitions m which two sub- 
stances will combine, before the experiment has been tried 
constitutes undoubtedly a souice of new chemical truths 
obtainable by deduction, as well as a connecting principle foi 
all truths of the same description previously obtained by 
experiment 

<■ 

r 

§ 1. The discoveiies which change the method of a 
science from experimental to deductive, mostly consist in 



TRAIN or REASONING 


2^3 

establisliing, either by deduction oi by duect expeiinjent, that 
the varieties of & paiticular phenomenon umtoimlj accnm- 
pany the varieties of some othei ptienomenon better known 
Thus the science of sound, which pieviously stood in the lowest 
rank ot meiely esperimental science, became deductive when 
it was proved by experiment that every vaiiety of sound was 
consequent on, and thetefore a mark of, a distinct and de- 
finable vaiiety of oscillatoiy motion among the pai tides of the 
tiansmitting medium. When this was ascertained it followed 
that every lelation of succession oi coexistence which ob- 
tained between phenomena of the moie known class, obtained 
also between the phenomena which correspond to them lu 
the other class, Eveiy sound, being a mark of a particulai 
oscillatory motion, became a mark of everything which, by 
the laws of dynamics, was known to be infeirible fiom that 
motion ; and everything which by those same laws was amaik 
of any oscillatory mofion among the paiticles of an elastic 
medium, became a mark of the coiiesponding sound. And 
thus many truths, not befoie suspected, coaceining eonnd, 
become deducible from the knovm laws of the propagation 
ot motion through an elastic medium ; while facts alreadv 
empirically known lespecting sound, become an indication of 
coi responding pi opei ties of \ibrating bodies, pie\ iously undi>- 
covered 

But the grand agent for transfoiming experimental into de- 
ductive sciences, is the science of mimher, The properties of 
number, alone among all known phenomena, aio, in the most 
rigorous sense, propeitie^ of all things whatever. All thing', 
aie not coloured, or ponderable, or even extended , but all 
things are numeiable And if we considei tbis science in its 
whole extent, from common arithmetic up to the calculus of 
vaiiations, the truths alreadj^ascei tamed seem all but infinite, 
and admit of indefinite extension. 

These tiutlis, though afiSrmahle of all things whatever, of 
comse apply to them only m respect of their quantity. But 
if it comes to be discovered that variations of quality m am- 
class of phenomena, correspond regularly to variations of 
quantity either in those same or m some other phenomena ; 
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Ydiy m that particular manner, becomes a mark ot a corie- 
sponding general truth r^pecting the variations in quality 
n’hieh aceompany them: and the science of quantity being ( as 
fai as any science can be) altogether deductive, the theory of 
that particular kind of qualities becomes, to this extent, de- 
ductive likewise. 

The most sti iking instance in point which history affords 
(though not an example of an experimental science rendered 
deductive, but of an unparalleled extension given to the de- 
ductive process in a science which was deductive aheady), is 
the levolution in geometiy which originated with Descaites, 
and was completed by Clairaut. These great mathematicians 
pointed out the importance of the fact, that to every vaiiety 
of position in points, direction in lines, or foim in cmves or 
surfaces (all of which are tiiialities), theie coriesponds a pecu- 
liar relation of quantity between either^two or three rectilineal 
co-ordinates ; insomuch that it the law were known accoiding 
to which those co-ordinates vary relatively to one another, 
every othei geometrical property of the line or surface in 
question, whether relating to quantity or quality, would be 
capable of being infened. Hence it followed that every 
geometrical question could be solved, it the conesponding 
dlgebiaical one could; and geometry received an accession 
(actual or potential) of new truths, conesponding to every 
piopeity of numbers which the progiess of the calculus had 
biought, or might in future bring, to light. Tn the same 
general manner, mechanics, astronomy, and in a less degiee, 
every branch of natural philosophy commonly so called, have 
been made algebraical. The varieties of physical phenomena 
with which those sciences are conveisaut, have been found 
to answer to determinable varieties in the quantity ot some 
circumstanee or other; or at least to varieties of form or 
position, for which corresponding equations of quantity had 
already been, or were susceptible of being, diseoveied by 
geometers. ^ 

lu these various transformations, the propositions of the 
science of number do but Mhl the function proper to all 
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propositions forming a tram of leasoning, \iz. that of enabimg 
US to airive in an indirect metliod, by marks of marks, at such 
of the propel ties of objects as we cannot directly ascertain (or 
not «o conveniently") by expeiiment. We tiavel from a given 
visible or tangible fact, through the tiutbs of numbers, to 
the facts sought. The given fact is a mark dhat a certain 
lelation .subsists between the quantities of some of the 
elements coneeined; while the fact sought piesnpposes a 
certain relation between the quantities of some other ele- 
ments • now, if these last quantities axe dependent in some 
known manner upon the former, or nice ^erba, we can aigue 
horn the numerical relation between the one set of quantities, 
to deteimme that which subsists between the other set , the 
theoiems ot the calculus affording the intermediate links 
And thus one of the two physical facts becomes a mark of the 
other, by being a mark of a maik of a noark of it. 


von- I. 



CHAPTER y. 


OF DEIIONSTBATION, AND NECESSAKY TSUTHS. 

§ 1 If, as laid down in tlie two piecedmg chap teis, the 
foundation of all sciences, even deductive or dcmonstiative 
sciences, is Induction , if every step in the ratiocinations even 
of geometry is an act of induction ; and if a tiain of reason- 
ing is hut bringing many inductions to hear upon the same 
subject of inquiiy, and drawing a case within one induction 
by means of another ; wheiein lies the pecidiar certainty al- 
ways a&cnbed to the sciences which are entn ely, oi almost 
entirely, deductive ^ Why are they callftd the Exact Sciences ^ 
WTiy are mathematical certainty, and the evidence of de- 
monstration, common phrases to express the very highest 
degree of assurance attainable by reason Why axe mathe- 
matics by almost all philosophers, and (by some) even those 
branches of natural philosophy which, through the medium 
of mathematics, have been conveited into deductive sciences, 
considered to be independent of the evidence of expeiicuce 
and observation, and chaiacterized as systems of Nece&saiy 
Truth ? 

The answer I conceive to be, that this character of neces- 
sity, asciihed to the truths of mathematics and even (with 
some leseivations to be hereafter made) the peculiar certainty 
attributed to them, is an illusion ; in Older to sustain which, 
it is necessary to suppose that those tinths relate to, and ex- 
press the properties of purely imaginary objects. It i& 
acknowledged that the conclusions of geometry are deduced, 
partly at least, from the so-called Definitions, and that those 
definitions are assumed to be correct representations, as far as 
they go, of the objects with which geoipetiy is conversant. 
Now we have pointed out that, from a definition as such, no 
pioposation, unless it be one concerning the meaning of a 
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word, can ever follow . and that what apparently follows from 
a definition, follows in reality fiom an implied assumption 
that there exists a real thing conformable thereto. This 
assumption in the case of the definitions of geometry, is not 
strictly true ; there exist no real things exactly conformable 
to the definitions. There exist no points without magnitude , 
no lines without breadth, nor perfectly straight , no circles 
With all then radii exactly equal, nor squares with all their 
angles perfectly right. It will perhaps he said that the 
assumption does not extend to the actual, but only to the 
possible, existence of such things I answer that, according 
to any test we have of possibility, they are not even possible. 
Their existence, so far as we can form any judgment, would 
seem to be inconsistent with the physical constitution of our 
planet at least, if not of the universal To get nd of this 
difficulty, and at the same time to save the credit of the 
supposed system of neibessaiy truth, it is customary to say 
that the points, lines, circles, and squares which are the sub- 
ject of geometiy, exist m our conceptions merely, and are 
pait of onr minds , which minds, by working on their own 
materials, construct an ion science, the evidence of which 
iB puielj mental, and has nothing whatever to do with out- 
ward experience. By howsoevei high authorities this doc- 
trine may have been sanctioned, it appears tome psycbologi- 
cally mcoriect. The points, lines, circles, and squares which 
any one has in his mind, are (I apprehend) simpl} copies of 
the points, lines, circles, and squares which he has known in 
hiB experience. Our idea of a point, I apprehend to be 
simply our idea of the mimmum m%ibde, the smallest portion 
of suiface which we can see. A hue as defined by geometers 
13 wholly inconceivable. We can reason about a line as it 
it had no breadth , because we hare a power, which is the 
foundation of all the control we can exercise over the opera- 
tions of onr minds , the power, when a perception is present 
to om- senses or a conception to onr intellects, of aitun chug 
to a part only of tlsat peiception or conception, instead of 
the whole. But we cannot conceive a line without breadth ; 
we can foim no mental pictuie ot such a line • all the lines 
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which, we have la om minds are lines posbessing- breadth. It 
any one doubts thi% we may lefei him to his own. expeiienee. 
I mnch question if any one who fancies that he can conceive 
what lb called a mathematical line, thinks «o fiom the e\ idenee 
of his con&cionsnesB: I suspect it is rather because he supposes 
that unless ^uch a conception were possible, mathematic-, 
could not exist as a science : a supposition vvhicli there will be 
no difficulty in showing to he entiielv groundless. 

Since, then, neither in nature, nor in the human mind, 
do theie exist any objects exactly conespondmg to the defini- 
tions of geometry, while yet that science cannot be supposed 
to be conversant about non-cntilies ; nothing lemain,. but to 
consider geometiy as conversant with such lines, angles, and 
figuiea, as really exist; and the defuntions, as they arecalltd, 
mast be regarded as some of oni hist and most obvious gene- 
ralizations concerning those natural objects The correctness 
of those geneiulizations, as generalizations, is without a flaw: 
the equality of all the radii of a circle is tiue of all eiicles, so 
fai as it 15 tine of any one . but it is not exactly tiue of any 
cucle ; it IS only nearly true; so nearly that no enoi of anv 
impoitance in practice will he incuired by feigning it to be 
exactly tiue. "W hen we have occasion to extend those indut” 
tons, or their consequences, to cases in which the eiior would 
he appreciable~to lines of perceptible bieadth oi tiiickness, 
parallels which deviate sensibly fiom equidistance, and the 
like — we collect oui conclusious, by combining vuth them a 
fresh set of propositions lelating to the aberration , just as we 
also take in propositions relatmg to the phvsical oi chemical 
properties of the mateiial, if those properties happen to intio- 
duce any modification into theiesult , "which they easilj may, 
even with respect to hguie and magnitude, as in the case, for 
instance, of expansion by heat. So long, ho'wever, as there 
exists no practical necessity foi attending to any of the pio- 
peities of the object except its geometiical properties, or to 
any of the natural irregula.rities in those, it is convenient to 
neglect the consideiation of the other pnopeities and of the 
irregularities, and to reason as if these did not exist accord- 
ingly, we formally announce m the definitions, that we intend 
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to pioceed on thiis plan. Biit it is an eiroi to suppose, be- 
caiue -ne resolve to contine oui attention to a certain number 
oftbe pi Opel ties of an object, that we therefore conceive, or have 
an idea of, the object denuded of its othei piopeities. We are 
thinking, all the time, of precisely such objects as we have 
seen and touched, and with all the pioperties ivbiich naturally 
belong to them ; but for scientific convenience, we feign tbem 
to be divested of all proper ties, except those which are 
mateiial to oni purpose, and in legaid to which we design to 
coasidei them 

The peculiar accuracy, supposed to be characteristic of the 
fir&t principles of geometry, thus appears to be hetitious. The 
assertions on which the reasonings of the science aie founded, 
do not, any more than in other sciences, exactly correspond 
nith the fact; but wo suppose that they do so, for the sake of 
tiacing the consequences which follow fiom the supposition 
The opinion of Dugald Stewart leopseting the foundations 
ot geometiy, is, I conceive, substantially coirect; that it is 
built on hypotheses , that it owes to this alone the peculiar 
ceitainty supposed to distinguish it ; and that in any science 
whatever, by reasoning from a set of hypotheses, we may 
obtain a body of conclusions as ceitam as those of geometry, 
that is, as atiictly in accoidaute with the hypotheses, and as 
iijcsistibly compelling assent, on condiiwn that those hypo- 
theses aie true.* 


* If IS justly MKiinkad ty Professor Bjin iLupic, u 134) the "word 
is used here in a scinewlwt pecub ir sense An liyputliosis, in 
suenee aiiwlly moans a suppoyition not proved to be tme, but sui raised to be 
so be duns e if fras it would ULLuunt for csitim luiown f.iets , d.ad the final ii- 
hult of the specuUtion mav be to pio\e its truth The hypotUesos spoken 
of in the teit jre ot a different ehaidoter. they are known not to ho literally 
tiua, while as much ot tliciiiasi m tine is not lijpothetital but eerfAin The 
iiue eases, however, resemble in the cucumstanco that m both we reison, non 
from a truth, but from an assumption and the liutli therotoro ot the eon 
clubioBS IS conditional, not eatLgorical Thi= enfficea to justify, in point nl 
logical propriety, Stewart’s use of the term It is of course needluJ to bear m 
mind that the hypothetical element in the definitinns of jjpometry is ttie 
assumption that what is i eiy tioarlT tmo is exactly so This unreal oxaUitudo 
m.ght be cilled a fiction as properly as an hypothesis but that ippellation, 
still more thin the other would fiiil to point out the eloue relation which esist= 
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"Wlieii, tlierefoTe, it is affirmed that the concluiiioDS of 
geometiy are necessary tiuths, the necessity consists in reality 
only in this, that they correctly follow from the suppositions 
from which they are deduced. Those suppositions are so far 
fiom being necessaiy, that they aie not ©Ten true ; they pur- 
posely depart’, more oi less widely, from the truth. The only 
sense in which necessity can be ascribed to tlie concl iisious of 
any scientific investigation, is that of legitimately following 
fiom some asbumption^ which, by the conditions of the ingiury, 
IS not to be questioned. In this relation, of course, the deri- 
vative truths of every deductive science must stand to the 
inductions, or assumptions, on which the science is founded, 
and which, whether true or untiae, ceitain or doubtful in 
themselves, are always supposed certain for the puiposes of 
the particular science. And therefore the conclusions of all 
deductive sciences were said by the ancients to be necessary 
propositions. We have observed alieady that to be piedicated 
necessarily was cbaract eristic of the predicable Proprium. and 
that a propiium was any piopeity of a thing which could be 
deduced tiom its essence, that is, from the propeities included 
in its definition, 

§ 2. The important doctrine of Dugald Stewart, which 

I have endeavoured to enforce, has been contested bv Di, 

1/ 

Whewell, both in the disseitation appended to his excellent 
Medhamcal EucHd, and in Ins elaborate work on the Philo- 
sophy 0 / the In(kichv6 Sciences ; in which last he also replies 
to an article in the Edinburgh Eeview, fasciibed to a writer 
of great Bcientifio eminence), in winch Stewart’s opinion was 
defended against his foimei strictures. The supposed refuta- 
tion of Stewart consists in proving against him (as has also 
heen done in this work) that the piemises of geometry are 
not definitions, but assumptions of the real existence of things 
corresponding to those definitions. This, hovvevei, is doing 
little foi Di. lA hewell s purpose; foi it is these very assump- 


tetween the fictitious point or line and the pomta and linen of -whwli we hnva 
experience 
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tions which are asserted to he hypotheses, and which he, if he 
denies that geometry is founded on hypotheses, must show to 
he absolute truths. All he does, however, is to ohseive, that 
they, at any rate, are not aihitrary hypotheses ; that we should 
not be atlibeity to substitute other hypotheses for them; that 
not only “ a definition, to be admissible, must necessarily refer 
to and agree with some conception which we can distinctly 
flame m our thoughts," but that the straight lines, for 
instance, which we define, must he those by which angles are 
contained, those by which tiiangles aie bounded, those of 
which parallelism may be predicated, and the like.’”* And 
this IS tine • hut this has never been contiadicted. Those 
who say that the piemises of geometry are hypotheses, are not 
bound to maintain them to be hypotheses which have no 
1 elation whatevei to fact. Since an hypothesis framed for the 
purpose of scientific inquiry must relate to something which 
has real existence, ffoi there can be no science respecting 
non-eutities,) it follows that any hypothesis we make lespeet- 
ing an object, to facilitate our study of it, must not involve 
anything which is distinctly false, and repugnant to its leal 
nature : we must not ascribe to the thing any property which 
it has not, oui liberty extends only to slightly exaggerating 
some of those which it has, (by assuming it to be completely 
wbat it really is very nearly,) and suppressing others, undei 
the indispensable obligation of restoring them when evei, and 
in as far as, their presence oi absence would make any material 
dilfeience in the truth of our conclusions. Of this nature, 
accoidingly, are the fiist piinciples involved m the defini- 
tions of geometry. That the hypotheses should be of this 
particular character, is however no further necessary, than 
inasmuch as no others could enable us to deduce conclusions 
which, with due corrections, would be true of real objects ; 
and in fact, when our aim is only to illustrate truths, and not 
to investigate them, we are not under any such restriction. 
^Ye might suppose an imaginaiy animal, and work out by 
deduction, from the known laws of physiology, its natural 
histoiy , or an imaginary commonwealth, and from the ele- 

* MecliHRical EiielA 
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ments corapo&ing it, might argue -what would he itfs fate. 
And the conclusions which we might thus diaw fiom puiely 
aihitiary hypotheses, might form a highly nsetul intellectuaj 
eseicise . hut as they could only teach us what uuuld be the 
propeities of objects which do not leally exist, they would 
not constitute any addition to oar knowledge of nature ■ while 
on the contrary, if the hypothesis merely divests a real object 
of some portion of its properties, without clothing it in false 
oues, the conclusions will always express, uudoi known liability 
to correction, actual truth. 

§ 3 . But though Dr. 'Whewell has not shaken Stewait’s 
doctiine as to the hypothetical chaiaetei of that poition of 
the first piinciples of geometry which are involved in the so- 
called deflmtiunj-, he has. I conceive, gioatly the advantage of 
Stewait on another important point m the theory of geome- 
tiical reasoning ; the necessity of uclmiAing, among those fir-=t 
principles, axioms as well as dehmtiuns. Some of the axioms 
of Euclid might, no doubt, be. exhibited in the foim of defini- 
tions, or might be deduced, by leaaoning, from piopositions 
similar to what are so called. Thus, if instead, of the axiom, 
Magnitudes ithich can be made to coincide aie equal, we in- 
ti oduce a definition, Equal magnitudes’ are tfio^e which may 
be so applied to one another as to coincide the thiee axioms 
which follow (Magnitudes which are equal to the same arc 
equal to one another If equals aie added to equals the sums 
aie equal If equais are ’taken from equals the rcmaindert, 
are equal.) may be proved by an imagmaiy superposition, le- 
sembling that by which the fouith jiroposition of the first 
book of Euclid 13 demonstrated. But though these and 
several others maybe struck out of the list of fimt pimciples, 
because, though nut requumgdemoustiation, they are suscep- 
tible of it . theie ’^Yill be found in the list of axioms two 01 
tliiee fundamental tiutlis, not capable of being deruonsti ated ; 
among which must be reckoned the proposition that two 
-staaight 'lines cannot inclose a space, (or its equivalent. 
Straight hues which coincide m two points coincide alto- 
gether,) and some property of parallel lines, other than that 
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•wh]c]i conatiiutea their definitioa, one of the most suitable 
for the puipo&e heiug that selected by Piofeasoi Playfair- 
“ Two straight lines 'which intersect each other cannot both 
of them be parallel to a third straight line ” 

The asioms, as well those which aie mJeiiionstiable as 
those which admit of being demonstrated, differ from that 
othei class of fundamental principles which aie involved in 
the definitions, in this, that they are true without any mix- 
ture ot hypothesis That things which aie equal to the same 
thing aie equal to one another, is as tiue of the lines and 
figuies in nature, as it would he of the imaginary ones assumed 
ill the defanitions. In this respect, however, mathematics 
die only on a par with most other sciences. In almost all 
sciences theie aie some geneial pi opositions which aie exactly 
tiue, while the greatei pait are only moie oi less distant ap- 
pioximations to the truth Thu" in mechanics, the fiist law 
of motion (the cuntmiiance of a movement once impiessed, 
until stopped, or slackened by some lesisting foice) is tiue 
witiiout qualification oi erroi. The rotation of the eaith m 
twenty-toui houis, of the same length as in oui time, has gone 
on since the fiist accuiate ohseivations, without the increase or 
diminution of one second in all that period. These aie in- 
ductions which require no fiction to make them be received 
as accurately true . but along ■with them theie aie othei s, as loi 
instance the piopositions respecting the hgnre of the eaith, 
which aie hut appioximatious to the tiuth; and m order to 
use them, for the lurther advancement of oui knowledge, 'we 
must feign that they aie exactly tiue, though they really 
want something of being so. 

* "Ws laiglit, :t IS tiue, mseit this property lato the definition ot paiallel 
linos, framing the doflnitiuia as to reijiuie, both that when piorluced mdefi. 
nitely they sh ill never meet and also that any stiaight line which iMoisOLtS 
one of them shall, if prolonged meet the other But by doing this We by uo 
means get iid of the assumption , we are still obliged to take for granted the 
^t-omstiical truth, that all sti light lines in tha same pldue, winch have the 
iormer of these properties, J-iave also the latter Bor if it K eie possible that 
they should not, that is "f any stiaight lines m the same plane, other than 
tliose wliicli are parallol according to the defiuitinii. had the pioptitv ot neier 
meeting although indefijj.te]y produced, ihe demonstrations ui the subbeqaent 
portions ut the theory ul parallels could not be maintdinLd 
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§ 4 . Ib remains to inquire, -what is tlie ground of uui 
belief in axioms — That is tbe evidence on wbicli they rest ^ 
I answer, they are experimental truths , generalizations from 
observation. The pioposition. Two straight lines cannot in- 
close a spacci?— 01 in other words, two straight lines which ha\ o 
once met do not meet agam, but continue to di\ erge — is an 
induction from the evidence of our senses 

Tins opinion inns counter to a scientific prejudice of long 
standing and great strength, and there is probably no pro- 
position enunciated in this work foi which a more unfavoui- 
able reception is to be expected. It is, however, no neiv 
opinion ; and even if it were so would be entitled to be j udged, 
not by its novelty, but by the strength of tljc aiguments by 
which it can be supported I consider it very fortunate that 
so eminent a champion of the coatraiy opinion as Dr. Whe- 
well, has found occasion foi a most elaborate tieatinent of 
the whole theory of axioms, m attempting to construct the 
philosophy of the mathematical and physical sciences on the 
basis of the doctrine against which I now contend Whoever 
IS anxious that a disouasion should go to the bottom of fhe 
subj'ect must lejoice to see the opposite side of the question 
woitbily represented If what is said by Dr. 'Wliewell, m 
support of an opinion which he has made the foundation ot 
a systematic work, can he shown not to be conclusive, enough 
will have been done, without going elsewhere in quest of 
stronger aiguments and a more powerful adversary 

It is not necessary to show that the truths which we call 
axioms are originally s%<jgeited by observation, and that we 
should never have known that two straight lines cannot in- 
close a space if we had nevei seen a straight line thus much 
being admitted by Dr. meweU, and by all, m lecent times, 
who have taken his view of the subject. But they contend, 
that it is not expeiieuce which proves the axiom ; but that 
its truth IS perceived d pnori, by the constitution of the 
mind itself, from the fiist moment wliem tlie meaning of the 
proposition is ajipiehended , and without any necessity for 
verifying it by repeated tiials, as la requisite in the case of 
truths leally ascertained by observation. 
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They cannot, liowever, bnt allow that the truth of the 
axiom. Two straight lines cannot inclose a space, even if 
evident independently of experience, is also evident from ex- 
peiience. Whethei the axiom needs confirmation or not, it 
receives confirmation in almo-^t every instant^of our lives; 
since we cannot look at any two stiaight lines which intersect 
one another, without seemg that from that point they con- 
tinue to diverge more and more* Kxpeiimental proof crowds in 
upon us m such endless profusion, and without one instance 
in which there can be even a suspicion of an exception to the 
lule, that we should soon have stnmger ground for believing 
the axiom, even as an expeiimentai tiuth, than we have for 
almost any of the general truths which we confessedly learn 
fiom the evidence of our senses. Independently of a •pi ion 
evidence we should certainly believe it with an intensity of 
conviction far greater than we accord to any ordinary phybi- 
cal truth : and this too at a time of life much earlier than 
that from which we date almost any part of our acquired 
knowledge, and much too early to admit of oui retaining any 
lecollection of the history of oui intellectual operations at 
that peiiod. Where then is the necessity for assuming that 
OUI leeognition of these truths has a diffeient origin from 
the rest of our knowledge, when its existence is perfectly 
accounted for by supposing its origin to be the same^ when 
the causes which produce belief in all other instances, exist in 
this instance, and in a degree of stiength as much superior 
to what exists m ntbei cases, as the intensity of the belief 
itself IS superioi ^ The bin den of proof lies on the advocates 
of the contrary opinion: it is for them to point out some 
fact inconsistent with the supposition that this part oi oni 
knowledge of natme is deiived from the same sources as 
every other part.''* 


* Some persons find thpinselvas prevented from lielievmij that the axiom 
Tvo etriight line"! cannot incloac a epace could ever hecnme inown to ns 
through experience, by a’diiEonlty which may be stated as follows If the 
straight lines spoken of aia those eonteiuplated in the definition — lines aliso 
lately without breadth and ahsolntely straight that sndi are incapable of 
inclosing a space is not proved by experience, for lines, such as these do not pre- 
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TtiSj foi instance, they would he able to do, if they could 
prove chronologically that we had the conviction (at least 
piactically) so early m mfancj as to be antenoi to those im- 
piesEions on the senses, upon which, on the other theory, the 
conviction IS founded This, however, cannot he proved the 
point being tuo fai back to be within the leach of memoiy, 
and too obscuic for external obael'iation The advocates of 
the (J, p! ion theory are obliged to have recomso to othei aigu- 
ments. These aie reducible to two, which I shall endeavom 
to state as cleaiiy and as forcibly as po-.&ible 

§ 5 In the fitst place it is said, that if our assent to the 
proposition that two straight lines cannot inclo'e a space, 
weie cLiived from, the senses, we could only be convinced ot 
its tiuth by actual tiial, that is. by seeing or feeling the 
stiaight lines , whereas in fact it is seen to be tiue by merely 
thinking ot them That a stone thrown into water goes to 
the bottom, may be peieeived by our senses, but mere think- 
lug of a stone thrown into the watei would nevei have led us 
to that conclusion not so, however, with the axioms i elating 
To stiaight lines if I could be made to conceive w hat a sti light 

f,tnt Ihemsehos in oiir experience II, on tlie utluj: llduci, the lines modtit nro 
eiKh btraigln: lines as we do meet with in espenenoe lines str.tiglit enough foi 
practical purposes but in reality sligntlj zigzag, anel wilh some, howevei 
trifling breadth, as applied to these lines the axiom is not true, for two of 
them may, and sometimes do, lurlooe a small poitionof spaoo In neither ease 
therefore, does espeneoice proro tho isiotu 

Those who employ this argument to show thit geomehieal axioms cannot 
be proved by induction, show themselyes unfamiliar with a coiiimun and per- 
feetly laliJ, mode of mduetive proof, prool by approximation Though 
experience iurnishes us with no lints so uniiyipeathably striLighl that two of 
them are ineapable of iniiosing the ainallest space, it presents us with grada- 
tions ot lines possessing less and less either of bieadth or oi flcxurr, of w Inch 
senes the str light line of the daSaition is the ideal iiiiid And obseivation 
shows that just as much, and as nearly, as tho straight lines ot expuisiict 
appioxiiriate to hinng no breadth or flexure, so much and so nearly vloes the 
space- inclosing power of any two of them approach to zero The infeience 
tlodt if they hid no hreodth or flexure at all, they wynild in close no Space at all 
IS a collect inductive mfeience from these facts, conformable to one of the 
four Inductive Methods hfireiaalter characterized, the Method of Concomitant 
1 ariatioiis , of which the Mathematieol Doctrine of Liaiita presents the es- 
tieme case 
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line 13 , mtliout having seen one, I should at onee recognise 
that two such lines cannot inclose a space Intuition i-, 
“ imaginary looking . but espeiience must, be leal looking • 
if we see a propeity of straight lines to be tiue by meiely 
fancying ouxsehes to be looking at them, the giouud of oui 
belief cannot be the senses, or expeiience; it must be some- 
thing mental 

To tins argument it might he added in the case of thi^i 
particular axiom, (foi the assertion would not be tiue of all 
axioms,) that the evidence ot it iiom actual ocuUr inspection 
IS not only unnecessary but unattainable. What says the 
axiom ^ That two stiaight lines cannot inclose a space ; 
that affcei having once inteisected, if they are piolonged to 
infinity they do not meet, but continue to diteige from one 
another. How can this, in any single case, be proved by 
actual observation ^ AYe may follow the lines to any distance 
we plea'-e ; but we cannot follow them to infinity for aught 
our senses can testify, they may, immediately beyond the 
faithest point to which we have triced them, begin to ap- 
proach, and at last meet. Unless, therefore, we had some 
othei pioof of the impossibility than observation aftoids ui. 
we should have no ground for believing the axiom at all. 

To these aignments, which I tiust I cannot be accused of 
understating, a satisfactory answer will, I conceive, be found, 
if we adveii to one of the characteristic properties of geome- 
trical forms — their capacity of being painted in the imagina- 
tion with a distinctness equal to reality m othei woids, the 
exact resemblance of our ideas of foi ni to the sensations which 
suggest them This, in the hiat place, enables us to make 
(at least with a little practice) mental pictuies of all possible 
combinations of lines and angles, which lescmble the realities 
quite as well as any which we could make on papei ; and 
m the next place, make those pictures just as fit sub- 
]ects of geometiical expeiimentation as the realities them- 
selves . inasmuch as p’ctuies, if sufficiently accurate, 
exhibit of couTse alK the piopcities which would be manifested 
by the lealities at one gi\ en matant, and on simple inspection • 
* VYliewoira ihiiuiy a/ jScifMftjfe ftSfY's 1 140 
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and in geometiy we are concerned only with such proper fcie=;, 
and nut with, that which pictuies could not exhibit, the 
mutual action of bodies one upon anothei. The foundations 
of geometry would theiefoie be laid in direct expeiience, 
even if the experiments (which in this case consist meiely m 
attentive contemplation) weie practised solely upon what we 
call our ideas, that is, upon the fliagrams in our minds, and not 
upon outwaid object^ Form allsystems of experimentation we 
take some objects to serve as repiesentatives of all which le- 
semble them , and in the present case the conditions which 
qualify a real object to be the lepresentative of its class, aie 
completely fulfilled by an object existing only in om fancy, 
Without denying, theiefore, the po&sibiliLy of satisfying our- 
selves that two straight lines cannot inclose a space, by mciely 
thinking of straight lines without actually looking at them ; 

I contend that we do not believe this truth on the giound of 
the imaginary intuition simply, but because we know flial 
the imaomaiy hues exactly icsemble ical ones, and that we 
may conclude fiom them to real ones with quite as much 
eeitainty as we could conclude iiom one real line to anotliei. 
The concluuon, therefoie, is still an induction fiom oh&eiva- 
tion And we should not be aiithoimedto substitute obseiva- 
tion of the image in oni mind, foi obsenation of trte leality, 
if we had not leaint by long continued expeiience that tie 
propeities of the reality are faithfully lepresented in the im- 
age ; just as we should be scientifically wmranted in desciib- 
ing an animal which we have neier seen, from a picture 
made of it with a dagueneotype , but not until we had leaint 
by ample experience, that observation of such a picture is 
precisely equivalent to observation of the oiiginal. 

These considerations also remove the objection a jjsmo from 
the impossibility of ocularly following the lines m then pro- 
longation VO infinity. For though, in ordei actually to see 
that two given lines nevei meet, it would be necessaiy to fol- 
low them to infinity ; yet mthoiit doing so we miy know 
that if they evei do meet, or if, after d^ierging from one 
anothei, they begin again to appioach, this mast take place 
not at an infinite, but at a finite distance. Supposing, there- 
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foie such to he the case we can tiansport ourselves thither in 
imagination, and can frame a noental image of the appearance 
which one or both of the lines mnst present at that point, 
which we may rely on as heingpiecisely similar to the reality. 
Now whetlier ive fix our contemplation upon this imaginary 
picture, or call to mind the generalizations we ls,Te had occa- 
sion to make from foi mer ocular observation, we learn by the 
evidence of experience, that a line which, after diverging 
fiom another straight line, begins to approach to it, pioduce® 
tlie impiession on onr senses which we describe by the 
expression, “ a bent line,” not by the espiession, “ a straight 
line.”* 


*■ Dr tYliewell (PhloiO^phi of Bmouery, p aso) thinks it nareisonahle to 
contend, that ire know Ly experience tldt our idea of a line esiietly resembles 
1 leal line “It docs not appeir,” ha sajs, ' how we can omipare onr ideas 
■mth the realities, since we know the realities only by our ideas ” We know 
the leohtiee bi onr sensations Dr Whewall snialT does nofhold the ‘ doc- 
* time of perception by means of ideas,” which Reid give liim=elf so much 
tionble to refute 

If Dr Whrwcll doubts whartiei we compare onr ideas with tie corresponding 
soiT'ationv and assume that tiev resemble, let me isk on wh it evidence do we 
-judge that i poitnit of a person not piesont is like the origin il Snrelv because 
It IS like our idea, or m ntal image of the person, and because onr idea is like 
the m.in himselt 

Tjt Whewell also sajs, thatit does not appear why this ressmblance of ideas 
to tic seneahons of which they ire topics, should be spuken of as if it were a 
prcnluirity of one clirs of idois, those of space My reply is, that I do not so 
speik of it The peouharity I contend tor is only one of degree Ail onr 
ideas of sensation of course resemble the coriespondmg sensations, but they do 
sn with very diffeiant degiees of eicactness and of reliability No one, I pie- 
SLimp, can recall m imigination a colour or an odour with the same distmctness 
and accnrn y -snth which almost every one con mentally reproduce an luioge of 
a straight line or a tiiangle To tho extent however, of their capabilities of 
accuracy, oni lecollections of colours or of odours may servo as subjects of 
espnrimcntdtion, as well as those of hues and spoices, andmavyicld eonelnsions 
■which will be true of their esteraal prototypes A person in whom, either 
from natural gift or from cultivation, the impressions of colour were peculiarly 
vivid and distinct, if aiked which of two blue flowers was of the darkest tinae, 
though he might never have compared the two, or even looked at them together 
mig-ht be able to give a confident answer on the faith of his distinct i^ccneetion 
ot the colmirs that is, he tjight eitamiiie his mental pictures, and find thric a 
property of the outward objects Bat in hardly any case except that of simple 
gfomctnCLil forms, could this be done by mankind generally, with a degree of 
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The pieceding ajguinent, which i®, to my mind, nn- 
answeiahle, merges, howe-v er, m a still moie comprehensive 
one, whicli is stated mo«t cleaily and conclusively by Pro- 
fessor Bam. The psychological reason why axioms, and 
indeed many propositions not oidinarily classed as such, mny 
he leaint from the idea only, without referring to the fact, is 
that in the process of acquiring the idea we have leaint the 
fact The pioposition is assented to as soon as the teiins aie 
nndeistood. hecnnse in learning to undeistand the terms we 
have acquned the experience which proves the pioposition 
to be tine. “ We required.” says Mr Bam, ‘"concrete ex- 
peiience in the first instance to attain to the notion of whole 
and pait; hut the notion, onee aiiived at. implies that the 
whole is greatei In fact, we could not have the notion with- 
out an e.xperience tantamount to this comlusion 

MTien we have mastered the notion of stiaighlness, we have 
also masteied that aspect of it expies;^ed by the affiimahon 
that two straight lines cannot inclose a space. 'No intuitive 
or innate powers or peiceptious are needed in such cases. 
. . . , We cannot have the full meaning of Straiglitness, 

without going through a companson of sbaight objects 
among themselves and with then opposites, bent or ciooked 
objects. The result of this eompaiison is, iutei' aha^ that 
straightness in two lines is seen to be incompatible with 
inclosing a space ; the mclo&ure of space involves crookedness 
m at least one of the lines.” And similarly m the case ot 
every first piinciple,t “the same knowledge that makes it 
nndeistood, suffices to verify it.” The moie this obsei ration 


as'.vrance pqval to thit ■which is given hy i crmtempUtioii ot the o! jects them- 
selves Pevbcms differ most ■widely in the precision of their rseolleftioii, men 
of forms one person when he has looked any onem the fate for halt a minute, 
can dra-w an aecnr ite hkenoss ot him fiom memory, anollmr miyhati =t,c£i 
iiim every da^v for six months, and hmdly know ■whether Ins nose jt. lon^ ir 
short But eve,r,l!ody has a pertectly distinct raontal imacre of a str-ugLt line, 
a elide, oi a recUnglo And every one couciihIps oont Jaatlj finm tliLse mentsl 
iraagoE to the oorresponding outward things The truth is, that tvo nuiy and 
contiiinally do, study nature m our lecollections, when the objects themselves 
are absent, and in the case of genmetneal forms tpe em perfect! j, hut in most 
other cases onlv impertectlv, trust our recolleetions 

* Logic, \ 222. j Ibid 22C 
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com dered llie more (I am conyuiuxl it w 11 be felt to 
to the very root of the controversy. 

§ 6 The first of the two arguments in support of the 
theory that axioms axe a p7io}i truths, having, I think, been 
sufficiently answered , I proceed to the second, TChich is usually 
the most relied on. Axioms f it is asserted) are conceived by 
us not only as true, but as universally and necessarily true, 
hfow, experience cannot possibly give to any proposition this 
charaotei. I may have seen snow a hundred times, and may 
have seen that it was white, but this cannot give me entire 
assurance even that all snow is white , much less that snow 
must be white. “ However many instances we may have ob- 
served of the truth of a proposition, there is nothing to assure 
Us that the next ease shall not be an exception to the rule 
If it be strictly tine that every ruminant animal yet known 
has cloven hoofs, we still cannot be sure that some creatuie 
will not hereafter be discovered which has the first ol these 
attributes, without haring the other . , Experience must 

always consist of a limited number of observations ; and, how- 
ever numerous these may be, they can show nothing with 
legard to the infinite number of cases in which the experiment 
has not been made.” Besides, Axioms are not only imiversal, 
they are also necessary, Ifow “ experience cannot offer the 
smallest ground foi the necessity of a proposition. She can 
observe and record what has happened ; but she cannot find, 
in an} case, oi in any accumulation of cases any reason for 
what must happen. She may see objects side by side ; but she 
cannot see a leason why they must ever be side by side. She 
finds certain events to uccui in succession, but the succession 
supplies, in its oocuiience, no reason for its recurrence. She 
contemplates external objects ; but sbe cannot detect any 
internal bond, winch indissolubly connects the future with the 
past, the possible with the real. To learn a proposition by 
experience, and to see it to be necessarily true, are two alto- 
gether different processes of thought.”^ And Di, Whewell 


* History of ScitntijiB Ideas, i 65-67. 
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adds, If any one does not clearly compietLeiid this distinction 
of necessary and contingent truths, he will not be able to go 
along 'With us in our researches into the foundations ot human 
knowledge , nor, indeed, to pursue with success any specula- 
tion on the subject.”"* 

In the fijilowing passage, we are told what the distinction 
IS, the non-recogmtion of which incius this denunciation. 

Necessary truths are those in which we not only learn that 
the pioposition is true, but see that it 'niust be true ; in which 
the negation of the tiuth. is not only false, but impossible ; in 
which we cannot, even by an effort of imagination, oi in a sup- 
position, conceive the reverse of that which is asserted. That 
there are such truths cannot be doubted. We may take, for 
example, all relations of number. Three and Two added 
together maue Five. "We cannot conceive it to be otherwise. 
We cannot, hy any freak of thought, imagine Three and Two 
to make Seven.’' f 

Although Dr. Whewell has naturally and properly employed 
a vanety of phrases to bring his meaning more forcibly home, 
he would, I presume, allow that they aie all equivalent, and 
that what he means by a necessary truth , would be sufficiently 
defined, a proposition the negation of which is not only false 
but^ineonceivable. I am unable to find in any of ins expres- 
sions, turn them what way you will, a meaning beyond this, 
and 1 do not believe he would contend that they mean any- 
thing more. 

This, therefore, is the pimciple asseited ; that propositions, 
the negation of which is inconceivable, or in other words, which 
we cannot figure to ourselves as being false, must rest on evi- 
dence of a higher and more cogent description than any which 
experience can afford. 

Now I cannot but "wondei that so much stress should be 
laid on the circumstance of inconceivableness, when there is 
such ample espenen.ce to show, that our capacity or incapacity 
of conceivmg a thing has very little to do with the possibility 
of the thing m itself ; hut is in truth ivery much an affair 


* EiStory p/ Soiuittjio Idem, i. SO 


t Ibid. 58, 53, 
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of aecident, and depends on the past bistoiy and habits of our- 
own minds. There is no more geueially acknowledged fact 
in human nature, than the extreme difBculty at first felt in 
conceiving anything as possible, which is in contradiction to 
long established and familiar expeiience ; or even to old 
familiar habits of thought. And this difficulty's a necessary 
result of the fundamental laws of the human mind. When 
we have often seen and thought of two things togethei, and 
have never in any one instance either seen or thought of them 
separately, there la by the piimary law of association an m- 
ei easing difficulty, which may in the end become insuperable, 
of conceiving the two things apart. This is most of all con- 
spicuous in uneducated persons, who aie in general utterly 
unable to separate any two ideas which have once become 
firmly associated in their minda 5 and if persons of cultivated 
intellect have any advantage on the point, it is only because, 
having seen and heard*and read more, and being more accus- 
tomed to exercise their imagination, they have experienced 
their sensations and thoughts in more varied combinations, and 
have been prevented fiom forming many of these insepaiable 
associations. But this advantage has necessarily its limits. 
The most practised intellect is not exempt from the universal 
laws of oui conceptive faculty. If daily habit presents to- any 
one for a long peiiod two facts in combination, and if he is not 
led during that period eithei by accident 01 by his voluntary 
mental operations to think of them apait, he will probably in 
time become incapable of doing so even by the strongest effort ; 
and the supposition that the two facts can he separated m 
nature, will at last present itself to his mind with all the 
characteib of an inconceivable phenomenon.* Theie are le- 
maikable instances of this in the history of science instances 
in which the most instructed men rejected as impossible. 


* “ If lU mankind had spoken one langnage, tve cannot dontt that thee 
■woiild have heen a ponrarful, perhaps a univera il, sohool ol philosophers, who 
would have believed m thefiiiherent conuemon between names end things, who 
would have taken the sound imn to bp the mede of agitating the air -winch is 
essentiallj communicative of the ideas of reason, cookery, hipedality, &c De 
Morgan, Fontiol Logic, p 216 
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"because meoneeivable, things which their posterity, by earlier 
piactice and longer perseTeiance in the attempt, found it 
qiute easy to conceive, and which everybody now knows to 
be true There was a time when men of the most cultivated 
mtellects, and the most emancipated hom the dominion of 
early pi ejudiee, could not credit the existence of antipodes; 
weie unable to conceive, m opposition to old association, the 
force of giavity acting upwards instead of downwaids. The 
Cditesians long rejected the Newtonian doctrine of the giaii- 
tation of all bodies towards one another, on the faith of a 
general proposition, the reverse of which seemed to them to be 
inconceivable — the proposition that a body cannot act where it 
is not. All the cumbions machinery of imaginary vortices, 
assumed without the smallest particle of evidence, appeared to 
these philosophers a more rational mode of explaining the 
heavenly motions, than one which involved what seemed to 
them so great an absurdity •*' And they no doubt found it as 
impossible to conceive tlut a body should act upon the earth 
from the distance of the sun or moon, as we find it to conceive 
an end to apace or time, or two straight lines inclosing a space. 
Newton himself had not been able to realize the conception, 
or we should not have had his hypothesis of a subtle ether, 
the occult cause of gravitation ; and bis writings prove, that 
though he deemed the particular nature of the intermediate 
agency a matter of conjecture, the necessity of sume such 
agency appeared to him mdubitable. 


It would be difficult to name a maa more lemurkablo at oace for tlia 
gteutness and the uida ranee of his mental acoomphshment?, thun Lcib nt? 

et this, eimnent man gave us a reason for rejecting jrrwtoaS achome of the 
voUr system, tlut God otoM make a body revolvo round .1 dutant centie 
uuhsa eitiiai by some impelliiig moeham&m, or by mwaole — “ Tout ce qui 
n est pas esplicable ” says ho m a letter to the Abbe Oouti, “ pai la mture d«a 
ci^tur.a eat miraculeus. II ne suffit pas de dire Dieu a fail line telk loi de 
Hd urt. one a those est naturelle II faut quo la Ini suit e-^tcutable p ir lea 
Uitees des or^atureb Si Dieu doBmiic ettte loi, par esemple. A nn corps libre 
cle tourner a leatour d’un r „ centre, fauc!ra^i 0 ^ y A'avtrt. 

qM ya., Unr mpuUaa 1’obhgea.smt de re.iir dam ion orbxU 

mt qny un <mgc a sra iraubsca, ga’ii y 

m>^onr>d .xMinairmuoxt, ear naturellement il s’fcartera par la tangents.” 
— ed Dutens, m 446 
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If then it be BO natural to the Inunau mind e en u a 
Ii state of oultuie, to be incapable of eoueeivingj and on 
that ground to belieY-e impossible, what is afterwards not only 
found to be conceivable but proved to be true ; what wonder 
if in cases where the association is stiil oldei, moj^e confirmed, 
and moie familiar, and in which nothing ever occuia to shalre 
our conviction, or eien suggest to us any conception at vari- 
ance with the association, the acquired incapacity should con- 
tinue, and be mistaken for a natuial incapacity ? It is true, 
oui experience of the varieties in nature enables us, within 
certain limits, to conceive other varieties analogous to them. 
We can conceive the sun or moon falling; for though we 
never saw them fall, nor ever peihapa imagined them falling, 
we have seen so many other things fall, that we have innumer- 
able familiar analogies to assist the conception , which, after 
all, we should probably have some difficulty in framing, weie 
we not well accustomed* to see the sun and moon move (or ap- 
pear to move,) so that we are only called upon to conceive a 
slight change m the direction of motion, a circumstance 
familiar to our experience. But when experience affords no 
model on which to shape the new conception, how is it possible 
for us to form it ^ How, for example, can we imagine an end 
to space or time ^ We ne\er saw any object without some- 
thing beyond it, nor espeiienced any feeling without something 
following it When, therefore, we attempt to conceive the 
last point of space, we have the idea irresistibly raised ot 
other points beyond it When we tiy to imagine the last in- 
stant of time, we cannot help conceit mg another instant after 
it. Hor IS there any necessity to assume, as is done by a 
modern school of metaphysicians, a peculiar fundamental law 
of the mind to account for the feeling of infinity mheient in 
our conceptions of space and time , that appaient infinity is 
sufficiently accounted for hy simpler and nnivei sally acknow- 
ledged laws 

How. in the case ^f a geometrical axiom, such, for example, 
as that two stiaight lines cannot inclose a space, — a truth 
which is testified to us hy our very earlieat impressions of the 
external woild, — how is it possible (whether those external 



Bi;4S0NI>G 


2 8 

impressions be or be not the ground of oni belief) that the is- 
veise of the proposition could be othenvise than inconceivable 
to us ^ What analogy have we, what similar order of facts in 
any other branch of our expeiienee, to facilitate to us the con- 
ception of twn straight lines inclosing a space ? Woi is even 
this all I have already called attention to the peculiar pro- 
perty of our impiessionsof foim,that the ideas or mental images 
esactiy resemble then prototypes, and adequately lepresent 
them foi the purposes of scientific obseivation. From this, 
and from tlie intuitive charaetei of the obseiiation, which in 
this case reduces itself to simple inspection, we cannot so much 
as call lip in our imagination two straight lines, in ordei to at- 
tempt to conceive them inclosing a space, without by that very 
act lepeating the scientific experiment which establishes the 
contiaiy Will it really be contended that the inconceivable- 
ness of the thing, in such circumstances, proves anything 
against the experimental origin of the conviction ^ Is it not 
clear that m whichever mode our belief in thepioposition may 
have originated, the impossibility of our conceiving the nega- 
tive of it muit, on either hypothesis, be the same? As, then, 
Di. Vrhewell exhoitstho'^ewho have any difficulty m recognis- 
ing the distinction held by him between necessary and con- 
tingent truths, to study geometry, — a condition which I can 
assme him I have c on scientmiiBly fulfilled, — I, in return, with 
equal confidence, exhort those who agree with him, to study 
the general laws of association; being convinced that nothing 
more is requisite than a modeiate familiarity with those laws, 
to dispel the illusion which ascribes a peculiar necessity to our 
earliest inductions from experience, and measures the posai- 
bility of things in themselves, by the human capacity of 
concsiving them 

I hope to he pardoned for adding, that Dr. Wheweil him- 
self has both confirmed by his testimony the effect of habitual 
association in giving to an experimental truth the appearance 
of a necessary one, and afforded a stnlving instance of that 
lemarkable law in his own person. In Ins Philosophy of the 
Inductive Sciences he continually asserts, that piopositions 
which not only are not self-evident, but which we know to 
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have been discovered gradually, and by great efforts of genius 
and patience, have, when once established, appeared so selt- 
evident that, but for historical proof, it would have been im- 
possible to conceive that they had not been recognised from the 
hist by all persons in a sound state of their faculties. “ We 
now despise those who, m the Gopermcan controversy, could 
not conceive the apparent motion of the sun on the heliocentric 
hypothesis ; or those who, in opposition to Glahleo, thought 
that a uniform force might be that which generated a velocity 
pioportional to the space ; or those who held there was some- 
thing ahsmd in Newton's doetiine of the different lefrangibility 
of different coloured rays , or those who imagined that when 
elements combine, their sensible qualities must be manifest in 
the compound ; or those who were leluctant to give up the 
distinction of vegetables into herbs, shrubs, and trees. We 
cannot help thinking that men must have been singularly dull 
of comprehension, to find a difficulty in admitting what is to 
ns so plain and simple. We have a latent persuasion that we 
m their place should have been wiser and more clear-sighted ; 
that we should have taken the nght side, and given our assent 
at once to the truth. Yet in reality such a persuasion is a 
meie delusion. The person who, in such instances as the 
above, were on the losing side, were very far, in most eases, 
from being persons moie prejudiced, or stupid, or narrow- 
minded, than the greater part of mankind now are ; and the 
cause for which they fought was far fiom being a manifestly 
bad one, till it had been so decided by the result of the war. 
. • , So complete has been the victory of truth in most 

of these instances, that at present we can hardly imagine the 
struggle to have been necessary. The ve/n'y essence of these 
tiiumphs IS, that they lead us to regard the views we reject 
as not only falsi’ ineoneetvable,'”'^ 

This last proposition is precisely what I contend for ; and. 
I ask no more, m Older to overthrow the whole theory of its 
author on the natur^ of the evidence of axioms. For what 
is that theory ^ That the truth of axioms cannot have been 
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learnt from experience, because tbeir falsity is inconceivable. 
But Di. Wbewell himself says, that we are continually led, by 
the natural progiess of thought, to regard as inconceivable what 
our forefathers not only conceived but believed, nay even (he 
might hav'e added) were unable to conceive the reveise of. 
He cannot intend to justify this mode of thought . he cannot 
mean to say, that we can be right in legaidmg as inconceivable 
what others have conceived, and as self-evident what to otheis 
did not appear evident at all After so complete an admission 
that inconceivabieness is an accidental thing, not inherent m 
the phenomenon itself, but dependent on the mental histoiy of 
the person who tries to conceive it, how can be ever call upon 
ns to 1 eject a proposition as impossible on no other ground 
than its inconceivabieness ^ Tet he not only does so, but has 
unintentionally afforded some of the most remarkable examples 
which can be cited of the very illusion which he has himself 
so clearly pointed out. I select as specimens, his lemaiks on the 
evidence of the three laws of motion, and of the atomic theory. 

With respect to the laws of motion, Dr. Wbewell says : 

No one can doubt that, in historical fact, these laws were 
collected from experience. That such is the case, is no 
master of conjectuie. We know the time, the persons, the 
circumstances, belonging to each step of each discovery ” * 
After this testimony, to adduce evidence of the fact would be 
superfluous. And not only were these laws by no means 
intuitively evident, but some of them weie originally para- 
doxes. The first law was especially so. That a body, once 
in motion, would contmue for ever to move in the same direc- 
tion with undiimnifched velocity unless acted upon by some 
new force, was a proposition winch mankind found foi a long 
time the greatest difficulty in crediting It stood opposed to 
apparent experience of the most familiar kind, which taught 
that it was the nature of motion to abate gradually, and at la&^ 
terminate of itself. Yet when once the contraiy doctiine was 
firmly established, mathematicians, as D» Wbewell observes, 
speedily began to believ e that laws, thus contradictory to first 
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appeal ances. and which, even after full proof had heen oh- 
tained, it had required generations to render familiai tc the 
minds of the scientific world, were under a ^‘demonstrable 
necessity, compelling them to he such as they are and no 
othei ; ” and he himself, though not venturing “^absolutely to 
pronounce that all these laws “ can be iigorously traced to 
an absolute necessity in the natme of things,'’ * does actually 
so think of the law just mentioned ; of which he says : 
“ Though the discovery of the first law of motion was made, 
historically speaking, by means of experiment, we have now 
attained a point of view m which we see that it might hs've 
been certainly known to be true, independently ot experi- 
ence.'* f Can there he a moie sinking exemplification than 
IS heie afforded, of the effect of association which we ha've 
described ’ Philosophers, for generations, have the most ex- 
traoidinary difficulty id putting certain ideas together; they 
at last succeed in doing so ; and after a sufficient repetition ot 
the process, they first fancy a natural bond between the idea®, 
then expeiience a growing difficulty, which at last, by the coe- 
tinuation of the same progress, becomes an impossibility, of 
sevenng them from one another If such be the progress of 
an experimental conviction of which the date is of yesterday, 
and which is in opposition to fiiist appearances, Low must it 
fare with those which are conformable to appearances .familiar 
from the first dawn of intelligence, and of the eonelusiveness 
of which, from the earliest recoids of human thought, no 
sceptic has suggested even a momentary doubt ^ 

The other instance which I shall quote is a truly astonish- 
ing one, and may be called the redueUo ad ahsuvdum of the 
theoiy of mconceivableness. Speaking of the laws of chemical 
composition, Dr. "V^'hewell says • J “ That they could never ha\ e 
been clearly understood, and therefore never firmly established, 
without laborious and exact experiments, is eertain ; but yet 
we may venture to say, that being once known, they possess 
an evidence heyon^ that of mere expeiiment. For Jiow in 
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f<ict COM we cof)cf‘‘iDeoomhinations, othernv'ise titan as defiihds 
^n I'lTitl and quality'^ If we were to suppose each element 
ready to combine wifh any other inditferently, and indifferently 
in any opiantity, we should have a world in which all would 
be confusion and indefiuiteness. There would be no hved 
hinds of bodie« Salts, and stones, and ores, would approach 
to and graduate into each other by insensible degree^! In- 
stead of this, we know that the world consists of bodies dis- 
tinguishable from each other hy dehnite differences, capable 
of being classihed and named, and of having geneial piopo- 
sitions asserted concerning them And as wo oannot cryncet-ve 
a uoi'ld which ihs should viot be the case, it would ap- 
pear that we cannot conceive a state of things in w'hieh the 
laws of the combination of elements should not be of that 
definite and measured kind which we have above asserted ’’ 

That a philosoplier of Dr. WbeweU’s eminence bhonld 
graieiy assert that we caxmot conceue a world m which the 
simple elements should combine in other than definite pro- 
poitions ; that by dint of meditating on a scientific truth, the 
original discoverer of which was still living, he should have 
rendeied the association in his own mind between the idea 
of combination and that of constant proportioiij so familiar 
and intimate as to be unable to conceive the one fact withoiit 
the other; is so signal an instance of the mental law for 
which I am contending, that one word more in illiistiation 
must he superfinous. 

In the latest and most complete elaboration of his meta- 
physical system (the Fhdosophy of Disoweiy), as well as in 
the eailiei discourse on the Fuwdmmyhtal Auiiihes ta of Flu lo~ 
sophy, repnnted as an appendix to that work, Dr Whewell, 
while very candidly admitting that his language was open to 
misconception, disclaims having intended to say that mankind 
in general can now perceive the law of definite proportions in 
chemical combination to be a necessary tiuth. All he meani 
was that philosophical chemists in a futi^re geneiation may 
possibly see this “Some truths may be' seen by intuition, 
but yet the intuition of them may be a rare and a difficult 
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att<\ ni put * \iid lie expliins that tl e nconce vahlenpos 
1 tch, aeeoidijigly to hits theory, the test of asionis, 
“ depends entire!} upon the clearness of the Ideas which the 
axioms involve. So long as those ideas aie vague and mdis- 
tinctj the contrary of an axiom may be assented to, though it 
cannot be distinctly conceii ed. It may be assented to, not 
because it is possible, but because we do not see cleaily what 
la possible. To a person who is only beginning to think geo- 
metiically, there may appear nothing absuid in the assertion, 
that two straight lines may inclose a space. And in tlie 
same manner, to a person who is only beginning to think of 
mechanical truths, it may not appear to he absurd, that m 
mechanical processes, Eeaction should he greater or less than 
Action , and so, again, to a person who has not thought 
steadily about Substance, it may not appear inconceivable, 
that by chemical opeiations, we should generate new matter, 
or destioy matter which already exists.”! Necessary truths, 
theiefore, are not those ot which we cannot conceive, but 
those of which we cannot distinctly conceive the contrary.’ J 
So long as our ideas are indistinct altogether, we do not 
know what is or is not capable of being distinctly conceived ; 
hut, by the ever increasing distinctness with which seientihc 
men appiehend the general conceptions of science, they in 
time come to peiceive that there are ceitain laws of nature, 
which, though historically and as a matter of fact they were 
learnt from experience, we cannot, now that we know them, 
distinctly conceive to be othei than they are. 

The account which I should give of this progress of the 
scientitic mmd in somewhat diffeient. After a general law of 
nature has been ascertained, men’s minds do not at first acquire 
a complete facility of famihaily representing to themselves the 
phenomena of nature m the character which that law assigns 
to them. The habit which constitutes rhe scientific cast of 
mind, that of conceiving facts of all descriptions conformably 
to the laws which r^ulate them — phenomena of all descrip-. 
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tions according to the relations which have been asceitained 
leally to exist between them ; this habit, in the case oi newly 
di>3Govered lelations, comes only by degrees. So long as it is 
not thoroughly formed, no necessaiy chaiaeter is asciibed to 
the new truth But in time the philosopher attains a state of 
mind in which his mental picture of nature spontaneously 
lepresents to him all the phenomena with which the iicvv 
theory is concerned, in the exact light in which the theoiy 
regards them: all images or conceptions cleiived fiom any 
other theory, or fiom the confused view of the facts which is 
anterior to any theory, having entuely disappeared fiom his 
mind- The mode of representing facts which lesiilts fiorn 
the theory, has now become, to his faculties, the only natural 
mode of conceiving them It is a known truth, that a pro- 
longed habit of arianging phenomena in certain gionps. and 
explaining them by means of certain pimciples, makes any 
other airangement or explanation of these facts be felt as 
unuatuial and it may at last become as difficult to him to 
represent the facts to himself in any othei mode, as it often 
was, originally, to repiesent them in that mode. 

But, fnrthei. (if the theoiy is tine, as we are supposing 
it to be.) any othei mode m which he tiies, or in -which he 
-was formerly accustomed, to repiesent the phenomena, will 
be seen by him to be inconsistent with the facts that sug- 
gested the new theory — facts which now form a part of hib 
mental pictui^ of nature. And since a contradiction is al-A'ays 
luconeen able, his imagination rejects these false theoiies, and 
declares itself incapable ot conceiving them. Their incon- 
eeivableness to him does not, ho-wever, result fiom anything 
in the theories themselves, mtrinsicaliy and a pnan lepug- 
nant to the human faculties , it results fiom the repugnance 
between them and a portion of the facts ; which facts as long 
as he did not know, or did not distinctly realize in his 
mental representations, the faliie theoiy did not appear other 
than coneeiiahle ; it becomes inconceivable, merely from the 
fact that contradictory elements cannot loe combined in the 
same conception. Although, then, his real reason for reject- 
ing theories at vanance with the true one, is no other than 
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that they claBh with ius exper e ce, ho eaailj faUs nto the 
1 relief, that he rejects them because they are meoneeivable, 
and that he adopts the true theory because it is self-evident, 
and does not need the evidence of espeiieuce at all. 

This I take to be the real and snflScient explanation of the 
paradoxical truth, on which so much stress is laid by Dr. 
Whewell, that a scientifically cultivated mind is actually, in 
viitue of that cultivation, unable to conceive suppositions 
which a common man conceires without the smallest difficulty. 
Foi there is nothing inconceivable m the suppositions them- 
selves . the impossibility is in combining them with facts 
inconsistent with them, as pait of the same mental picture , 
an obstacle of eouise only felt by those who know the facts, 
and are able to perceive the inconsistency As far as the sup- 
poaitions themselves are concerned, in the case of many of 
Dr. Wheweirs necessary truths the negative of the axiom is, 
and piobably will he long as the human lace lasts, as ea&ily 
conceivable as the affiimative. There is no axiom (for exam- 
ple) to which Dr. 'Whewell ascribes a more thorough chaiacter 
of necessity and self-evidence, than that of the indestiucti- 
bility of matter. That this is a true law of natiue I fully 
admit . but I imagine there is no human being to whom the 
opposite supposition is inconceivable — who has any difficulty 
lu imagining a portion of matter annihilated : inasmuch as 
its apparent annihilation, in no lespect distinguishable flora 
leal by our unassisted senses, takes place eveiw time that 
watei dues up, or fuel is consumed. Again, the law that 
bodies combine chemically in definite piopoitions is undema- 
bh tiue; but few besides Dr WheweU. have reached the 
point which he seems personally to have arrived at, (though 
he only daies prophesy similai success to the multitude after 
the lapse of generations,) that of being unable to conceive a 
woild in which the elements are ready to combine with one 
another “ indiffeieutly in any quantity ; ” nor is it likely that 
we shall evei rise to this sublime height of inability, so long 
as all the mechani53al mixtures in our planet, whether solid, 
liquid, or aeiiform, exhibit to our daily observation the very 
phenomenon declared to be inconceivable. 
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Aeeorcling to Dr. Wliewell, these and &imilar laws of natuie 
cannot be drawn from experience, inasmuch as they are, on 
the contrary, assumed in the inteipretation of experience. 
Our inability to add to or dimmish the quantity of mattei 
in the world,” is a tiutb which “ neither is nor can be deiived 
fiom experience ; for the expeiiments which we make to lerify 
it presuppose its truth . . When men began to use the 

balance m chemical analysis, they did not piove by trial, but 
took for granted, as self-evident, that the weight of the whole 
must he found in the aggregate weight of the elements.”’^ 
Tine, it IS assumed , but, I apprehend, no otherwise than as 
all experimental inqiiny assumes piovisionally some theory or 
hypothesis, which is to he finally held true oi not, according 
as the experiments decide. The hypotliesis cliosen for this 
purpose will naturally he one which gioups togethei some 
considerable number of facts already known, The pioposition 
that the material of the woild, as estimated by weiglit, is 
neither increased nor diminished by any of the processes of 
natuie or art, had many appearances in its favour to begin 
with. It expressed truly a great number of familiar facts. 
There were other facts which ib had the appearance of con- 
flicting with, and which made its truth, as an universal law 
of nature, at first doubtful Because it was doubtful, experi- 
ments were devised to verify it. Men assumed its tmth 
hypothetically, and pi oceeded to try whether, on moie care- 
ful examination, the phenomena which apparently pointed to 
a different conclusion, would not be found to be consistent 
with It. This turned out to be tbe ca^e , and from that time 
the doctrine took its place as an universal fruth, but as one 
proved to be such by experience That the theory itself pre- 
ceded the proof of its truth — that it had to be conceived be- 
fore it could be pioved, and in order that it might be proved 
— does not imply that it was self-evident, and did not need 
proof. Otherwise all the true theoiies in the sciences aie 
necessary and self-evident; for no one knows better than Di. 
W^hewellthat they all began by being assumed, for the pui- 
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poee of c<miiLctmg tl em Ly deduct oub vith tho^e facts of 
cspenence on which as evi lenc ^ thej ow coi fesscdly rest * 

* The Qi'm telly Bliiu.ii for June 1341 coaUinaJ in iiticle of great ability 
on Dr 'WheweU'Ei two worts (since ailoiottUdged and reprinted in Sir 

John Her&ohela Ssaija) which maintaina, on tbs subject of dsioms, the doc 
trine advanced in the text, that they arc geneiahzations from' esperience, ind 
supports that opinion bj- a Ime of argumtnt strikingly coinciding with irnne 
'When I state that the whole of the pie&ent ehaprsr (except the list four pasies, 
added in the fifth edition) was written before I had seen the aiticle ftlie greater 
part, indeed, before it was published,) it is not my object to occupy the reader s 
attention with a matter so uniaipuitiint as the degiee of origin ility which, may 
or may nut belong to any portion of my own speculations, bat to obtain foi an 
opinion winch is opposed to reigning doctrines the reaommeudation denied 
from, a striking coneurrenoe of sentiment between two inquirers enmtlj mde- 
pendent of one another. I eniLracs the oppranumty of citmg fiom a writer of 
the extensii 6 acquiremants m physical ind metaphi sical knowledge and the 
capacity of systematic thought which the article evinces, passages so remfuk- 
dblj in unison with my own views as the following — - 

‘ The truths of geometry ate summed up and embodied m its definitions 
and aiioms Let us tuin to the axiorcus, and what do we find > A string 
of propositions eoncorumg magnitude in the abstract, which aie equally true of 
space, tune, force, number, and every other magnitude susceptible of aggrega 
Uon and aubdiviaion Such propositions where they are not mere definitions 
as Some of them are, carry their inductive origin on the flee of thpir enuncu 
tion Those which declare that two straight lines cannot inclose a space 
and that two straight lines which cut one another cannot bi ith be parallel to a 
third, are in reality the only ones which express characteiist'O propeitics of 
Epace, and these it will be woith while to considei more nearly Wow the only 
clear notion we o n form of straightness is uniformity of direction, for space m 
its ulrimate analysis is nothing bat in asserablage ot distances and directions 
And (not to dwell on the notion of coutinued coutemidation it? mental cii,- 
perienct, aa included in the very idea of uniformity non on that of tr msfor of 
the LontempiUting being from point to point and of experience dtinijg such 
transfer, of ti.e homogeneity of the interval passed over) wo carniut even pro 
pose the proposition m an intelligible form, to any one whose expeuence evu 
since he was bum has not assured him of the fact The unity of direction, or 
that W 0 camjot march from a geveu point by more than one path direct to the 
same object, is matter of practical experience long brtorc it can )iy possibility 
became matter of abstract thought ’ We canitot attempt mentally ii ejtempltfy 
ihe cs/idiEions of iht aiitrtiOri tn an tmugiiiaiy case oppustd to it, mfhmt Violat- 
ing oar haOitual reLoUeotiom of th'S eApentnce, and defamig our mental piGtiire 
of ipaoe us grounded on it "WTiat but expeiienca, we may ask can possibly 
ctohuie ns of the homogeneity oi the parts of drstanee, iime foioo and measur- 
able aggregates m general, on which the truth of the other axioms depends’ 
As regards the latter AjcIO^, after whit has been s ml it must be clear that the 
very same course of remarks equally applies to its case, and that its truth is 
quite as much forced on the mind as that of the former by daily and hourly 
experience, . . . uielading always, he li ^served, m our notion of erpericnLc, 
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ihai vihich I't gaintdhy crmtemj^tvm, of the inward pctiue wnick ths mind 
faruii, to itedf vr> any frnponed, caste, or which it ai hiirct, ily sdeUa oa an 
ej'auiph — such picture, m virtue of the extiCiiie siniphciiy of these primary re- 
lations, being tolled up by the nnagtnattoM lotfh as rnuch lividiicis and clearnchs 
PS oovld be done hy any eciemel vmpres&ion yihich is the only meaning we can, 
attaoh to the word nUiutinn ns applv’i to suoh reloiiojis ” 

AnJ. again, of the axioms >>i mechamc, — ‘ As ne admit no such propoai- 
tions other than as tninhs indiietiTcly collected from ob=.aivation, even in 
geometry irselt, it can hardly be expected that, in a science of obvionbly eon- 
tingeat rektions, Tre should acquiesce m a eontraiy viev?' Let us take one of 
these a-c.ioma and evanimeits evidence toi instanco, thit equal forces perpon- 
dicnldily applied at the opposite ends ot equal arins of a sfciaight ievor mil 
bal'ince edch other ^Vhat but experience, vie may ask, in the first place, can 
possibl) inform ns that a force so applied will have any tendency to luin the 
lever ou its centre at all’' or that lorce can be so tianamitred along ,a rigid line 
pcrpendiciiLii to its dncetion, as to act elsewhere in spice than along its uwn 
line of action ’ Surely thts it so far froiu being self-fex xdent that it has oven a 
paradoxical appeeiance, which is onlj to be removed by giving our leier thick 
ness, material composition, wid molecular powers Again we eonclude, th it 
the two toioes, being equal and applied undei pieoisely similar (iroumstancCb 
must if they exert any effort at all to turn the lever, exert equal and 
opposite efforts but what a pnn, j reisoning can jiossibly aSBure us that 1 hey do 
act under precisely eiimkr oixcumstances ’ that points which differ m place 
are siraiUrlj circumstiuoed asiegaids the exertion of force f that uui versa 
space may not have relations to umveisal force— or, at aU events that the 
organization of the moteri'il universe may not bo such as to place that portion 
of space occupied by it ill such rolations to the forces exerted in i1, as may 
invaliiate the absolute simildiity of circumstances assumed? Or we may 
aigue, what have we to do with the notion ot angular movement in tlie lever 
at all > The case is one ol rest, and of quiescent deBtruction of force by force 
Now how IS this destruction effected’ Assuredly by the coiuitei-prcssnia 
which supports the fulci uin But would not this destruction equally iiiss, and 
by the s-une amount of counter-acting force if each force simply pres^od its 
own half of the lever against the fulcrnin ’ And what can assure us that it is 
not so, except removal of one or other force, and consequent tilting of the 
lever ’ The other fundamental axiom of statics, that the pressure on ihe point 
of support is the sum of the weights is merely a scientilic transfonnation 
and more refineilmode of stating a . oarae and obvious resnlt of universal experi- 
ence, VIZ that the we ghtof a rigid body is the same handle it oi suspend it la 
what position oi by what point we will, and that whatever sustanis it sustains 
Its total weight Assu-edly, as Mr 'Vniewel) justly rem.arks, ‘No one piu 
bably ever made a trial &r the purpose of showing that the pressure on the 
support IS equal to the sum of the weights But it la precisely because 

in every' action of his life from eaihest infanev he has been cuntiuually making 
the trial, &nd seeing it made by every other living being ibont him, that hs 
never dreams of staking ite result on one additional attempt made with 
scientific accuracy This would be as if a man sho''ld resolve to decide bv cx 
periment whether his eyes were useful for the pm pose of seeing, by hermeti- 
cally sealing himself up for half an hour ic a metal ease ” 



KKMONETllAnOJf ASD 'fSCKSSAKl TllTmiS. 


■589 


On tto paTndcn of uniTcrBfil propomtioos obto ncd by xponanoe he 
samo writer p^ye IT there be reccaaajy and omvBiBal truths exp evs ben 
proposiLianf of axiomatie eimpLoity aad obvioasnesa, and hai ing for Linar snh- 
jeet-matter the elements of all oar experienee and all oar knowledge, s'ltcly 
these jre ths tntbh which, if esp 6 n 0 iii .6 suggests to us auj tiuths at all, it 
ought to suggest most raadtlj dearly, and unceasingly If it were a truth, 
universal and neeessaiy, that a net is spread ovei the whole^purface of evoij 
planetary globe, we should not travel far lu our own without getting entangled 
in its meshes, and mating the necessity of some means of estrication an asiom 
of locumotion. Thera is therefore nothing paradoxical hut the reverse, 
m our being led by observation to a recognition of “lUch truths, as gmcral pro- 
pohitujus, cocstcnsivo at least with all human experiuuce That they pervade 
ill the objects of experience, must ensure their continual suggestion hy ev- 
perionce , that they are true, must ensure that consistenej of suggestion, that 
iteiatmn of ■uncontrailieted assertion, which commands implicit assent, and 
lenioves all occasion ot exception that they are simple and admit of no mis- 
underst Hiding, must secure tiieir adtni'-sion bv evciy mind 

“A truth, necessary and uuiveisil, lehtive to anyobjectoi our knowledge, 
must lerify itself m every laatauce where thatonject is before oui eontempla- 
tion, and if at the same tune it be simple uid intelligible, its verification must 
bt obvious TH senfiHitnit of ititoh a truth cannot, iherrfoic, but ftc piritazi to 
otir mnds wAii'ever that ohjeA n tonUouplaUd, and mubt ihereforr maXe a ^art 
• oj zht ‘nuiiicd gictvre oi uha of *htit obtui wh>eh vie may on any ounbion sz'?/;- 
f/io» let(oe oui n'taytMHMi All j’riijjositiona, iht/efore bec/iiH not only 
itn'r'ie / irroiKcauhlt, if axioms oe vjolared in their enunciation' 

Another eminent mathcniatu lan had previously sanctioned bvhis authority 
the doctrine of the oiigm of geometrical axioms in experience ‘ Geometry 
IS thus founded like .vise on observation , hut of a kind so familiar and obvious 
that the prwuij notions which it fmnishcs might seem intuitive ” — Sir Jt/k/i 
Leslie, quoted hj Su Wilham Hamilton, Dtscouncs, &c p 272. 


CHAPTER YL 


THE SAME SUBJECT CONTISUED 

§ 1. In the exammatiou which formed the subject of 
the last chapter, into the nature of the evidence of those 
dednctive sciences which are commonly lepiesented to he 
systems of necessary tiuth, we have been led to the lullowing 
eynclusions. The lesnlts of those peiences are indeed neces- 
sary, in the sense of necefesarily following from cextain hist 
principles, commonly called axioms and definitions : that is, 
of being certainly true if those axioms and definitions are so , 
for the word necessity, even m this a<iceptation of it, means 
no more than certainty. But then claim to the charactei of 
necessity in any sense beyond this, as implying an evidence 
independent of and superior to obseivation and experience, 
must depend on the pievious establishment of such a claim in 
favour of the definitions and axioms themselves With regard 
to axioms, we found that, considered as experimental truths, 
they rest on superabundant and obvious eindence. We in~ 
q^mred whethex, since this is the case, it be imperative to 
suppose any other evidence of those truths than experimental 
evidence, any other origm foi our belief of them than an ex- 
perimental oxigm. We decided, that tne burden of proof lies 
with those who maintain the affirmative, and we examined, at 
considerable length, such arguments as they have produced. 
The examination having led to the xejection of those argu- 
ments, we have thought ourselves warranted in concluding 
that axioms are hut a class, the most universal class, of in- 
ductions fiom experience ; the simplest and easiest cases of 
generalization from the facts fmmshed to us by our senses or 
by our internal consciousness. , 

Yhile the axioms of demonstrative sciences thus ap- 
peared to be experimental truths, the defimtioas, as they are 
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incorrectly called in those sciences, were found by he to be 
generalisations from erpenenee whiah are not even, aeeurately 
speaking, truths ; being propositions m -wliicli, while we assert 
of some kind of object, some propeity oi piopeities which 
observation shows to belong to it, we at the same time deny 
that it possesses any other properties, though in truth othei 
properties do in every individual instance accompany, and in 
almost all instances modify, the property thus exclusively 
predicated. The denial, therefore, is a mere fiction, or sup- 
position, made for the purpose of eseluding the consideration 
of those modifying circumstances, when their influence is of 
too tiifiing amount to be worth considering, or adjoaining it, 
when important, to a more eonvement moment. 

From these considerations it would appear that Deductive 
or Demonstrative Sciences are all. without exception, Induc- 
tive Sciences ; that their evidence is that of experience : but 
that they aie also, in virtue of the peculiar character of one 
nndispensable poition of the general foimul^ according to 
which their inductions are made, Hypothetical Sciences 
Theii conclusions are only true on certain suppositions, which 
are, or ought to he, appiozimations to the truth, but are sel- 
dom, if evei, exactly tiue ; and to this hypothetical character 
13 to be ascribed the peculiar certainty, which is supposed to 
be inherent m demonstiation. 

What we have now asseited, howevei, cannot be received 
as univeisally true of Deductive or Demonstrative Sciences, 
until verified by being applied to the most remarkable of all 
those sciences, that of Numbeis ; the theory of the Calculus : 
Arithmetic and Algebia. It is harder to believe of the doc- 
trines of this science than of any othei, either that they are 
not truths a trio's t, but expenmental truths, or that tbeir 
peculiar certainty is owing to then being not absolute but only 
conditional truths. This, therefore, is a case which merits 
examination apart : and the more so, because on this subject 
we have a double set of doctrmes to contend with ; that of the 
d prion philosopher&**on one side; and on the other, atheoiy 
the most opposite to theirs, which was at one time very gene- 
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rally leceived, and is still fai from being altogethei exploded, 
among metaphysicians. 

§ 2. This theory attempts to solve the difficulty appa- 
rently inherent in the case, hy representing the propositions 
of the science of numbers as merely verbal, and its processes 
as simple transformations of languagCj substitutions of one 
expression for another. 'Bie proposition, Two and one is 
equal to thiee, according to these writers, is not a tiutb, is 
not the assertion of a really existing fact, hut a definition of 
the word three ; a statement that mankind have agreed to use 
the name thiee as a sign exactly equivalent to two and one , 
to call hy the former name whatever is called by the other 
more clumsy phrase According to this doctrine the longest 
process in algebra is but a succession of changes in termi- 
nology. by which equivalent expressions are substituted one 
for another; a series of tianslations'of the same fact, fiom 
one into another language ; though how, after such a series* 
of translations, the fact itself comes out changed (as when we 
demonstrate a new geometiieal theorem by algebia), they 
ha\'e not explained ; and it is a difficulty which is fatal to 
then theory. 

It must he acknowledged that there are peculiarities in the 
processes of arithmetic and algebra which rendei the theoiy 
m question very plausible, and have not nnnarurally m.ade 
those sciences the stronghold of Kominalism. The doctiine 
that we can discover facts, detect the hidden piocesses of 
nature, hy an aitfiil manipulation of languiage, is so coiitiary 
to common sense, that a person must have made some ad- 
vances in philosophy to believe it ; men fly to so paradoxical 
a hehef to avoid, as they think, some even greater difficulty, 
which the vulgar do not see What has led many to believe 
that reasoning is a mere verbal process, is, that no other 
theory seemed reconoileable with the natuie of the Science of 
Numbers. For we do not carry any ideas along with ns when 
we use the symbols of arithmetic or of algebra In a geome- 
trical demonstration we have a mental diagram, if not one on 
paper ; AB, AC, are present to our imagination as lines, in*- 


DKlIO^STi>.AT^os AM sfiCES. AUT rnmi^ 


293 


tersectmg oUier 1 ncs form an angle with one another and 
the like , but not so a> and h~ The?e may represent Unes o 
any other magnitudes, hut those magnitudes are never thought 
of ; nothing is reahzed m our imagination but a and b. The 
ideas which, on the paiticular occasion, they happen to repre- 
sent, are banished fiom the mind dniing every iMermediate 
pa^t of the process, between theh^inmng, when the premises 
are translated from things into signs, and the end, when the 
conclusion is translated back from signs into things. Nothing, 
then, being in the reasoner's mind but the symbols, what can 
seem more inadmissible than to contend thac the reasoning 
process has to do with anything more ^ We seem to have 
come to one of Bacon’s Prerogative Instances ; an exj^erhiien- 
tu/n cruffis on the nature of reasoning itself. 

Nevertheless, it will appear on consideration, that this 
apparently so decisive instance is no instance at all ; that theie 
lb in every step of an aiithmetieai or algebraical calculation a 
► real induction, a real inference of facts from facts; and that 
what disguises the induction is simply its compi ehensive natui e 
and the consequent extreme generahty of the language. Ail 
numbers must be numbeis of something , there are no such 
things as numbers in the abstract. Ten must mean ten bodies, 
01 ten sounds, oi ten beatings of the pulse. But though num* 
hers must he numbeis of something, they may he numbers ot 
anything. Propositions, therefoie, coneermag numbeis, have 
theiemaikahle peculiarity that they aie propositions concern- 
ing all things whatever; all objects, all existences of every 
kind, known to onr experience. Ail things possess quantity , 
consist of parts which can foe numheied ; and in that charaetei 
possess all the piopeities whaeh ai& called propeities of num- 
beis. That half of four is two, must be true whatever the woid 
four represents, whether fourhouis, four miles, or tour pounds 
weight. We need only conceive a thing divided into four equal 
paits (and all things may he conceived as so divided), to be 
able to predicate of it every property of the number four, 
that is, every arithmetical proposition in which the number 
four stands on one side of the equation. Algebia extends the 
generalization still farther : every number represents that par- 
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tieular number of all things -without distinction, but every 
algebraical symbol does more, it lepiesents all nnmheis with- 
out distinction. As soon as we conceive a thing divided into 
eq-aal parts, without knowing into what numbei of parts, we 
may call it a or x, and apply to it, without dangei of error, 
every algeHaical formula m the books. The pioposition, 
2 (a+b) —2 a + 2 &, isa truth co-exteusive with all nature. 
Since then algebraical truths are tiue of all things whatever, 
and not, like those of geometry, true of lines only or of an- 
gles only, it IS no wonder that the symbols should not excite 
in our minds ideas of any things in paiticular. When we de- 
monstrate the foity-seveuth proposition of Euclid, it is not 
necessary that the words should raise in ns an image of all 
light-angled triangles, but only of some one right-angled 
tiiangie; so in algebra we need not, under the symbol a, 
picture to ourselves all things whatevei, but only some one 
thing 1 why not, then, the letter itself^ The.meie written 
chaiacteis, a, b, x, y, z, serve as well for representatives of 
Things in general, as any more complex and apparently 
more concrete conception. That we are conscious of them 
however m then character of things, and not of mere signs, 
is evident from the fact that our whole process of reasoning 
is cairied on by predicating of them the pioperties of thlng^. 
In resolving an algebraie equation, by what rules do -we 
proceed ? By applying at each step to <i, 6, and x, the 
proposition that equals added to equals make equals ; that 
equals taken from equals leave equals ; and other piopositions 
founded on these two These are not properties of language, 
or of signs as such, hut of magnitudes, which is as much as 
to say, of all things. The inferences, therefore, which are 
successively drawn, are infeiences concerning things, not 
symbols ; though as any Things whatei ei will serve the turn, 
there is no necessity for keeping the idea of the Thing at all 
distinct, and consequently the process of thought may, m this 
case, be allowed without danger to do what all processes of 
thought, when they have been performed: often, will do" if per- 
mitted, namely, to become entuely mechanical. Hence the 
geneial language of algebra comes to be used familiarly with- 
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out eicitmg idcflf as all other general language b prone to 
do from meie habit, though m no other cas© than thit. can it 
he done with complete safety. But when we look hack to see 
from whence the probative force of the process is derived, we 
find that at every single step, nnless we suppose ourselves to 
he thmkmg and talking of the things, and not the mere 
symbols, the evidence fails 

There is another circumstance, which, still more than that 
which we have now mentioned, gives plausibility to the notion 
that the propositions of arithmetic and algebra are merely 
veibal. That is, that when considered as propositions r^pect- 
ing Things, they all have the appearance of being identical 
propositions The assertion, Two and one is equal to three, 
considered as an assertion respecting objects, as for instance 
“ Two pebbles and one pebble are equal to three pebbles,” 
does not affiim equahty between two collections of pebbles, 
but absolute identity, it affirms that if we put one pebble to 
two pebbles, those very pebbles are three. The objects, there- 
fore, being the very same, and the mere assertion that “ ob- 
jects are themselves ” being msignificant, it seems but natural 
to consider the proposition Two and one is equal to three, 
as asserting mere identity of signification between the two 
names 

This, however, though it looks so plausible, will not bear 
examination. The expies&ion “ two pebbles and one pebble,” 
and the expression, “ three pebbles,” stand indeed for the same 
aggregation of objects, but they by no means stand for the 
same physical fact. They aie names of the same objects, hut 
of those obj’ects in two different states • though they (denote 
the same things, then connotation is different. Three pebbles 
in two separate parcels, and three pebbles in one parcel, do 
not make the same impression on our senses : and the asser- 
tion that the very same peobles may by an alteration of place 
and arrangement be made to produce either the one set of sen- 
sations or the other, though a very familiar proposition, is not 
an identical one. Itfis a truth known to us by early and con- 
stant experience . an inductive truth : and such truths are the 
foundation of the science of Number. The fundamental truths 
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of that science all rest on the evidence of sense , they are 
pro\ed by showing to oux eyes and our fingers that any given 
number of objects, ten balls for example, may by separation 
and re-arrangement exhibit to our senses all the different sets 
of numbers the sum of whicb is equal to ten. All the improved 
methods of reaching arithmetic to children proceed on a 
knowledge of this fact. All who wish to carry the child’s 
'rn,ind along with them m learning arithmetic ; all who wish to 
teach numbers, and not mere ciphers — now teach it through 
the evidence ot the senses, in the manner we have described. 

We may, if we please, call the proposition, ‘'Three is two 
and one,” a definition of the number three, and assert that 
arithmetic, as it has been asserted that geometry, is a science 
founded on definitions. But they are definitions in the 
geometrical sense, not the logical ; asserting not the meaning 
of a term only, but along with it an observed matter of fact. 
The proposition, “ A circle is a figure bounded by a line which 
has all its points equally distant from a point within it," is 
called the definition of a circle ; but the proposition from winch 
so many consequences follow, and which is really a fiist 
principle in geometry, is, that figures answering to this de- 
scription exist. And thus we may call “ Three is two and 
one” a definition of three ; but the calculations which depend 
on that proposition do not follow from the definition itselt, 
but from an arithmetical theorem presupposed m it, namely, 
that collections of objects exist, which while they impress 
the senses thus, V? may be separated into two parts, thus, 
oo e- This pioposition being granted, we term all such 
parcels Threes, after which the enunciation of the above 
mentioned physical fact will seive also foi a definition of the 
woid Thiee 

The Science of hfumbers is thus no exception to the con- 
clusion we previously arrived at, that the piocesses even of 
deductive sciences are altogether inductive, and that their first 
principles are geneialisations from experience. It remains 
to be examined whether this science resembles geometiy in 
the further circumstance, that some of its inductions are not 
exactly true ; and that the peculiar certainty ascribed to it, on 
account of which its propositions aie called n“'’^°=|°ry Truths, 
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fl fi L t ous aiLci hypotl t oal bt ug; true n no other Bcnse 
than that tho'^e propoBitions legitj^mately follow from the 
hypothesis of the truth ot premises which are avowedly meie 
approximations to truth, 

§ 3. The inductions of arithmetic are of twd sorts : first, 
those which we have just expounded, such as One and one are 
two, Two and one are three, &c., which may be called the 
definitions of the various numbers, in the impropei or geome- 
trical sense of the woid Definition ; and secondly, the two 
following axioms . The sums of equals are equal. The differ- 
ences of equals are equal These two aie sufficient , foi the 
corresponding propositions respecting unequals may be proved 
from these, by a redudio ad ahsurdum. 

These axioms, and likewise the so-called definitions, are, 
as has already been said, results of indnction , true of all ob- 
jects whatever, and, as.it may seem, exactly true, without the 
hypothetical assumption ot unqnahfied nrnth wheie an ap- 
pioximation to it is all that exists. The conclusions, theiefore, 
it will naturally be inferred, aie exactly true, and the science 
of number is an exception to other deraonstiative sciences in 
this, that the categorical reitainty which is predicable of its 
demonstiations is independent of all hypothesis 

On moie accmate investigation, however, it will he found 
that, even in this case, there is one hypothetical element m the 
ratiocination. In all propositions concerning numbers, a con- 
dition is implied, without which none of them would be true ; 
and that condition is an assumption which may he false The 
condition is, that 1 = 1; that all the numheis are numbeis of 
the same or of equal units. Let this be doubtful, and not one 
of the propositions of arithmetic will hold tiue How can we 
know that one pound and one pound make two pounds, if one 
of the pounds may be troy, and the other avoirdupois ^ They 
may not make two pounds of either, oi of any weight. How 
can we know that a forty-horse powei is always equal to itself, 
unless we assume th’at ail horses are of equal strength It is 
certain that 1 is always equal in 'iiumh&i' to 1 ; and where the 
mere number of objects, or of the parts of an object, without 
supposing them to be equivalent in any other respect, is all 



2J8 


JiEli&0]SriN& 


that IS material, the conclusions of arithmetic, so far as they 
go to that alone, are true ■without misture of hypothesis. 
There are such cases in statistics ; as, for instance, an inquiry 
into the amount of the population of any country. It is 
indifferent to that inquiry whether they are grown people or 
childien, strong or weak, tall or short ; the only thing we want 
to ascertain ib their number. But whenever, from equality or 
inequality of number, equality or inequality in any other 
respect is to be inferred, arithmetic carried into such inquiries 
becomes as hypothetical a science as geometry. All units 
must be assumed to be equal m that othei respect ; and this is 
never accurately tiue, for one actual pound weight is not 
exactly equal to another, noi one measured mile's length to 
another a nicer balance, or moie accurate measuring mstru- 
ments, would always detect some diffeience. 

What IS commonly called mathematical ceifcamty, there- 
fore, which compiises the twofold conception of unconditional 
tuith and perfect accuracy, is not an aitnbiite of all mathe- 
matical tiutrhs, but of those only which relate to pure Numbei, 
as distinguished fiom Quantity in the moie enlarged sense ; 
and only so long as we abstain fiom supposing that the 
numbers aie a piecise index to actual quantities The cer- 
tainty usually ascribed to the conclusions of geometry, and 
even to those of mechanics, is nothing whatever but certainty 
of inference. We can have full assmance of particular results 
under particular suppositions, but we cannot have the same 
asEuiance that these suppositions are accurately true, noi that 
they include all the data which may exercise an infLuence 
over the result in any gi\ en instance 

^ 4. ItappeaiSjtherefoie, that the met hod of all Deduc- 
tive Sciences is hypothetical. They proceed by tiacmg the 
consequences of certain assumptions , leaving for sepaiate eon- 
Bideiation whethei the assumptions are true oi not, and if not 
exactly tine, whether they are a sufficiently near approxima- 
tion to the truth. The reason is obvious.* Since it is only m 
questions of pure number that the assumptions are exactly 
true, and even there, only so long as no conclusions except 
purely numerical ones are to be founded on them ; it must, in 
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all otTier casaa of ded ct ve nYestigation form a part of the 
inquiry, to determine how much the assumptions want of 
'being' exactly true m the case in hand. This is generally a 
matter of observation, to be repeated in eveiy fresh case . or 
if it has to be settled by argument instead of observation, may 
require in every diffeient ease different evidence, and present 
every degree of difSculty, from the lowest to the highest. 
Eut the other pait of the process — namely, to determine 
what else may be concluded if we find, and in proportion as 
we find, the assumptions to be tme — may be performed once 
for all, and the results held ready to be employed as the occa- 
sions turn up for use. We thus do all beforehand that can 
be so done, and leave the least possible work to be performed 
when cases arise and press for a decision. This inquiry into 
the infeiences which can be drawn from assumptions, is what 
piopeily constitutes Demonstrative Science 

It IS of course quite as practicable to arrive at new conclu- 
sions from facts assumed, as fiom facts obseived ; from fic- 
titious, as from real, inductions. Deduction, as we haie seen, 
consists of a series of inferences m this form — a is a maik of 
b, 6 of c, c of d, theiefoie a is a maik of d, which last may 
be a truth inaccessible to diiect observation. In like manner 
it is allowable to say, suppose that a were a mark of b, b of o, 
and c of d, a would be a mark of d, -which last conclusion 
was not thought of by those who laid down the premises. A 
system of propositions as complicated as geometry might he 
deduced from assumptions which die false ; as was done by 
Ptolemy, Descartes, and others, in their attempts to explain 
synthetically the phenomena of the solar system on the sup- 
position that the apparent motions of the heavenly bodies 
were the real motions, or were produced in some way more or 
less different from the true one. Sometimes the same thing 
IS knowingly done, for the purpose of showing the falsity of 
the assumption, which is called a reducho ad ahstirdum. 
In such oases, the reasoning is as follows • a is a maik of h, 
and f) of c , now if c^ere also a mark of d, a, would be a maik 
of d ; but d IS known to be a mark of the absence of a ; con- 
sequently a would he a mark of its own absence, which is a 
contradiction ; therefore c is not a mark of d. 
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§ 5. It has evett "been held by some writers, that all ratio- 
cination rests in the last resoit on a yedueilo ad abswdvm ; 
since the way to enforce assent to it, in case of ohscuiity, 
would be to sliow that if the conclusion be denied we must 
deny some one at least of the premises, which, as they aie all 
supposed triiei would be a contradiction And m accordance 
with this, many have thought that the peculiar nature of the 
evidence of ratiocination consisted in the impossibility of 
admitting the premises and rejecting the conclusion without a 
contradiction in terms. This theory, however, is admissible 
as an explanation of the grounds on which latiocmation itself 
rests If any one denies the foncliislon notwithstanding bis 
admission of the piemises, he is not involved in any direct 
and express contradiction until he is compelled to deny some 
premise ; and he can only be foiced to do this by a 7 eductw ad 
abswidmn, that is, by anothei ratiocinatioii • now, if he denies 
the validity of the reasoning process itself, he can no more 
be forced to assent to the second syllogism than to the first. 
In truth, therefore, no one is evei forced to a contiadiotion in 
terms • he can only be forced to a contradiction (or i ather an 
infringement) oi the fundamental maxim of ratiocination, 
namely, that whatever has a mark, has what it is a mark of , 
or, ( m the case of universal propositions,) that whatever is a 
maik of anything, is a mark of whatever else that thing is a 
mark of. For in the case of eveiy coriect argument, as soon 
as thrown into the syllogistic form, it is evident without the 
aid of any other syllogism, that he who, admitting the pre- 
mises, fails to draw the conclusion, does not confoim to the 
above axiom. 

We have now proceeded as far in the theory of Deduction 
as we can advance in the piesent stage of our inquiry. Any 
further insight into the subject lequiies that the foundation 
shall have been laid of the philosophic theoiy of Induction 
itbelf ; in which theory that of Deduction, as a mode of In- 
duction, which we haie now shown it to be, will assume spon- 
taneouslj the place which belongs to it, and will receive its 
share of whatever light may be thrown upon the great intel- 
lectual operation of which it forms so important a part. 
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EXAJIIJSATION OF SOME OPINIONb OPPOSED TO THE 
PEECEDIN& DOCTRINES. 

§ 1. Polemical discussion is foieign to the plan of this 
oik. But an opinion which stands in need of much illus- 
tiation, can often receive it most effectually, and least 
tediously, in the foim of a defence against objections And 
on snojeets concerning which speeulatiTe minds are still 
divided, a writer does but half his duty by stating hie own 
doctrine, if he docs not also examine, and to the best of bis 
ability judge, those o£ other thinkers. 

In the dissertation which Mi. Herbert Spencer has prefixed 
to hia, in many respects, highly philosophical treatise on the 
Mind,* he ciiticises some of the doctrines of the two preceding 
chapters, and propounds a theory of his own on the subject of 
hrst principles Mi, Spencer agiees with me in considering 
axioms to be “ simply our earliest inductions fiom experience.” 
But he differs from me ‘‘ widely as to the worth of the test of 
inconceivableness.” He thinks that it is the ultimate te&t of 
all beliefs. He ariives at this conclusion by two steps. Enst, 
we nevei can have any stronger ground for bebeving anything, 
than that the belief of it invariably exists.” Whenever any 
fact or proposition is invariably believed; that is, if I undei- 
stand Ml. Spencer rightly, believed by all persons, and by 
oneself at all times ; it is entitled to be received as one of 
the primitive truths, or original premises of our knowledge. 
Secondly, the ciiterion by which we decide whether anything 
is invariably believed to be true, is our inability to conceive it 
as false. “ The inconceivability of its negation is the test by 
which we ascertain *whether a given belief invariably exists or 
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not ‘'I'or OUT pmuary lieliefe, the fact of invdnatde exist- 
ence, tested by an abortive etfort to cause then non-existence, 
is the only reason assignable-” He thinks this the sole ground 
of our belief in our own sensations. If I believe that I feel 
cold, I only receive this as true because I cannot conceive 
that I am not feeling cold. “ While the proposition remains 
true, the negation, of it remains inconceivable.” There are 
numeious other beliefs wbich. Mi Spencer considers to rest on 
the same basis ; being chiefly those, or a part of those, which 
the metaphysicians of the Keid and Stewart school consider 
as truths of immediate intuition. That there exists a ma- 
terial woild ; that this is the veiy world which we directly 
and immediately perceive, and not meiely the hidden cause of 
our peiceptions, that Space, Time, Force, Extension, Fi^Tire, 
die not modes of onr consciousness, hut objective lealities , 
are regaided by Mr. Spencer as truths known by the incon- 
ceivableness of their negatives We cannot, he says, hy any 
effort, conceive these objects of thought as mere states of our 
mind ; as not having an existence external to ns. Their real 
existence is, therefore, as eeitain as onr sensations themselves. 
The truths which are the subject of direct knowledge, being, 
accoiding to this doctrine, known to be truths only by the 
inconceivability of their negation ; and the truths which aie 
not the object of direct knowledge, being known as inferences 
from those which are ; and those inferences being believed to 
follow from the premises, onlv because we cannot conceive 
them not to follow ; inconceivability is thus the ultimate 
ground of all assuied bebefs. 

Thus far, theie is no very wide difference between Mr. 
Spencei's doctrine and the ordinary one of philosopheio of the 
intuitive school, from Descartes to Dr Whewell ; but at this 
point Mr Spencer diverges from them. For he does not, like 
them, set up the test of mconceivability as infallible. On the 
contrary, he holds that it may be fallacious, not fiom any fault 
in the test itself, but because “ men have mistaken for incon- 
ceivable things, some things which were hot inconceivable.” 
And he, himself, in this very book, denies not a few proposi- 
tions usually regarded as among the most marked examples of 
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tmtha wl ose ncgai one are nconceivat le But ocoaaional 
fe lure, he says, 19 iUcident to all tests. If such feilure vitiates 
the test of inconeeivableness,” it “ must similaily vitiate 
all tests whatever. We consider an inference logically drawn 
from estabhshed premises to be true Tet iu mi^ious of cases 
men have been wrong in the inferences they have thought thus 
drarvn. Do we therefore aigue that it is absurd to consider 
an inference true on no other ground than that it is logically 
diawn from established premises ? No : we say that though 
men may have taken for logical inferences, inferences that 
were not logical, there nevertheless are logical inferences, and 
that We are justified in assuming the truth of what seem to us 
such, until bettei instructed. Sinularly, though men may 
have thought some things inconceivable which were not so, 
there may still be inconceivable things : and the inability to 
conceive the negation of a thing, may still be our best warrant 
for believing it. . Though occasionally it may prove an 
• imperfect test, yet, as our most certain bebefs are capable of 
no better, to doubt any one belief because we have no bigbei 
guaiantee for it, is really to doubt all beliofs.” SIi. Spencei's 
doctrine, therefore, does not erect the cm able, but only the 
incurable limitations of the human conceptive faculty, into 
laws of the outward umverse. 

§ 2. The doctrine, that “ a belief which is pioved by the 
inconeeivableness of its negation to invaiiably exist, is tnie,'’ 
Mr. Spencer enforces by two arguments, one of which may be 
distinguished as positive, and the other as negative. 

The positive argument is, that eveiy such belief represents 
the aggregate of all past espenence. “ Conceding the entire 
truth of ’’ the “ position, that during any phase of human pro- 
gress, the ability or inability to form a specific conception 
wholly depends on the experiences men have had ; and that, 
by a widening of then expeiiences, they may, by and by, be 
enabled to conceive things before inconceivable to them, it 
may still be argued ^hat as, at any time, the best warrant 
men can have for a belief is the perfect agreement of all pre- 
existing experience in support of it, it follows that, at any 
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time, the incoiaceivableiiess of its negation ib the deepest test 
any belief admits of. . . • Objective facts are ever im- 

pressing themselves upon us ; our expeiience is a register of 
these objective facts; and the mconceivableness of a thing 
implies that, it is wholly at vaiiance with the legister. Even 
were this all, it is not clear how, if every truth is primarily 
inductive, any better test of truth could exist. But it must he 
remembered that whilst many of these facts, impressing them- 
selves upon us, are occasional; whilst others again are very- 
general ; some are univeisal and unchanging. These universal 
and unchanging facts are, by the hypothesis, ceitain to estab- 
lish beliefs of which the negations are inconceivable ; whilst 
the others aie not certain to do this ; and if they do, subsequent 
facts will reverse their action. Hence if, after an immense 
accumulation of experiences, there lemain beliefs of which the 
negations ai e still inconceivable, most, if not all of them, must 
coiiespond to universal objective factfi. If there he , . . 

certain absolute umformities lu nature ; if these unifoimities - 
produce, as they must, absolute umfoimities in our expeiience ; 
and if . . these absolute umfoimities lu our experience 

disable us from conceiving the negations of them ; then 
answering to each absolute uniformity in nature which we can 
cognize, there must exist in us a belief of which the negation 
is inconceivable, and -which is absolutely true. In this -wide 
range of cases subjective inconceivableness must coiiespond to 
objective impossibility. Fuitbei experience will produce cor- 
respondence where it may not jet exist , and we may expect 
the correspondence to become ultimately complete. In neaily 
all cases this test of inconceivableness must be valid now ; ” 
(_I wisb I could think we were so nearly arrived at omniscience) 
“and wheie it is not, it still expresses the net result of oui 
experience up to the present time ; which is the most that 
any test can do.” 

To this I answer, first, that it is by no means true that the 
inconceivability, by us, of the negative of a pi oposition proves 
all, or even any, “ pie-existing expeiienbe” to hem favour of 
the affirmative There may have been no such pre-esisting 
experiences, hut only a mistaken supposition of expeiience. 
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How did the mcimcei’v ability of ant poJes prove that expcn 
euce had gi\ en any testimony against their possibility ? How 
did the incapacity men felt of conceiving sunset othei wise 
than as a motion of the sun, lepiesent any “ net result ” of 
experience in support of its bemg the sun and not the earth 
that moves f' It is not ezpenence that is represented, it is 
only a superficial resemblance of experience* The only thing 
proved with regard to real expenenee, is the negative fact, 
that men have not had it of the kind which would, have made 
the inconceivable proposition conceivable. 

Next; : Even if it were tiue that incouceivableness repie- 
sents the net result of all past experience, why should we 
atop at the representative when we can get at the thing le- 
piesented^ If om- incapacity to conceive the negation of a 
given supposition is proof of its truth, because proving that 
our experience has hitherto been uniform m its favour, the 
real evidence foi the supposition is not the inconceivableness, 
but the uniformity of experience. Now this, which is the 
substantial and only proof, is diieetly accessible We a^e 
not obliged to presume it fiom an incidental consequence 
If all past experience is in favour of a belief, let this be 
stated, and the belief openly rested on that ground : after 
which the question aiises, what that fact may be worth as 
evidence of its truths For uniformity of experience is evi- 
dence in \ ery different degrees : m some cases it is strong 
evidence, in otheis weak, in others it scaicely amounts to 
evidence at all. That all metals sink m water, was an uni- 
form experience, from the origm of the human race to the 
discovery of potassium in the present century by Sir Hum- 
phiy Davy That all swans are white, was an uniform expe- 
rience down to the discovery of Austraba In the few cases 
in which uniformity of experience does amount to the 
strongest possible proof, as with such propositions as these, 
Two straight lines cannot inclose a space, Eveiy event has a 
cause, it is not because their negations axe inconceivable, 
which is not always the faxt hut because the expenenee, 
which has been thus uniform, pervades all nature. It will be 
ahown in the following Book that none of the conclusions 
von. I i 
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either of induction oi of deduction can be consideied. eeitain, 
except as far as tbeir fciuth is shown to be insepaiably bound 
np with truths of this class. 

I maintain then, first, that nniformity of past espeiience 
13 \'ery far from being umvei sally a ci iter ion of truth. But 
secondly, mconceivableaess is still farther from being a test 
even of that test. Uniformity of contrary expeiience is only 
one of many causes of inconceivability, Tiadition handed 
down from a period of more limited knowledge, is one of the 
commonest. The meie familiaiity of one mode of pioduction 
of a phenomenon, often suffices to make eveiy other mode 
appear inconceivable. "Whatevei connects two ideas by a 
stiong association may, and continually does, lendei their 
sepaiation in thought impossible, as Mi.Spencei, in otlier 
parts of his speculations, frequently lecognisea. It was not 
for want of experience tnat the Cartesians were unable to 
conceive that one body could pi oduce^motion manoiher with- 
out contact. They had as much espenence of othei modes*' 
of producing motion, as they had of that mode Theplsnefs 
had revolved, and heavy bodies had fallen, eveiy horn of 
their lives. But they fancied these phenomena to be pio- 
duced by a bidden machinery wliich they did not see, because 
without it they weie unable to conceive what they did see The 
incouceivableness, instead of representing their experience, 
dominated and oveirode their experience. AYitliout dwelling 
further on what I have termed the positive argument of Mr 
Spencer in support of his criterion of tiuth, I pass to his 
negative argument, on which he lays more stiess. 

§ 8 . The negative argument is, that, whethei inconceiv- 
ahilifij be good evidence or bad. no stronger evidence i& to be 
obtained. That what is inconceivable cannot be tiue, is pos- 
tulated m every act of thought. Iv ig the foundation of all oui 
oiiginal premises. Still more it is assumed in ail conclusiDns 
from those premises. The invariability of belief, tested by the 
incouceivableness of its negation, ‘ffis bur sole warrant foi 
every demonstration. Logic is simply a systematization of 
the process by which we indirectly obtain this warrant foi 
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that do not dorettly posse® fc. To gcun the strongoat 
oouViCLon posBiblt respecting any complex fact. Tre either 
analytically descend fiom it by successive steps, each of -which 
we unconsciously test by the inconeeivableness of its negation, 
until we reach some axiom or truth which we have similarly 
teated . or we synthetically ascend fiom such axiom or truth 
by such steps. In either ease we connect some isolated belief, 
with a belief which, iiu ariably exists, by a senes of interme- 
diate beliefs which invariably exist.” The following passage 
sums up the theoiy : “ When we perceive that the negation 
of the belief is inconceivable, we have all possible warrant for 
asserting the mvaiiahility of its existence ; and in asseiting 
this, we express alike our logical j-ustification of it, and the 

inexorable necessity we are under of holding it W’e 

have seen that this is the assumption on which every con- 
clusion -whatever ultimately rests. W’'e have no othei guaran- 
tee for the leality of cooaciousness, of sensations, of personal 
existence , we have no other guaiantee for any axiom . we 
have no other guarantee for any step in a demonstration. 
Hence, as being taken for granted in every act of the under- 
itanding, it must be regarded as the Universal Postulate.’’ 
But as this postulate which we aie under an “inexorable 
necessity” of holding true, is sometimes false, as “beliefs 
that once were sho-wn by the inconeeivableness of their nega- 
tions to invariably exist, have since been found untrue,” and 
as “ beliefs that now pos&ess this character may some day 
share the same fate ; ” the canon of belief laid down by Mr. 
Spencer, is, that“themost eei tain conclusion'’ is that“which 
involves the postulate the fewest times,” Eeasonmg, there- 
loie, never ought to prevail against one of the immediate 
beliefs (the belief m Matter, in the out-waid leahty of Exten- 
sion, Space, and the like), because each of these involves the 
postulate only once , while an aigument, besides involving it 
m tlie premises, involves it again m every step of the ratio- 
cination, no one of the successive acts of mfeience being re- 
cogmsed as vahd except because we cannot conceive the con- 
clusion not to follow from the premises. 

It will be convenient to take the last part of this argu- 
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ment first la every reasoning, according to Mr. Spencer, 
the assumption of the postulate is renewed at every step. Ax, 
each inference we judge that the conclusion follows fiona the 
premises, our sole wairant for that judgment being that we 
cannot conceive it not to follow. Consequently if the postu- 
late IS fallible, the conclusions of reasoning are more vitiated 
by that uncertainty than direct intuitions ; and the dispro- 
portion is gieater, the more numerous the steps of the argu- 
ment. 

To test this doctrine, let us first suppose an argument 
consisting only of a single step, whicli would be represented 
by one syllogism This argument does rest on an assump- 
tion, and we have seen in the preceding chapters what the 
assumption is. It is, that whatever has a mark, has what it is 
a. mark of. The eiidence of this axiom I shall not consider 
at present;* let us suppose it (with Mr, Spencei) to be the 
inconceivableness of its leverse 

Let ns now add a seconcl step to the argument we re- " 
quire, what? Another assumption P No . the same assump- 
tion a second time ; and so on to a thud, and a fourth. I 
confess I do not see how, on Mr Spencer s own principles, the 
repetition of the assumption at all weakens the for ce of the 
argument. If it weie necessary the second time to assume 
some other axiom, the argument would no doubt be weakened, 
smce it would be necessaiy to its validity that both axioms 
should be true, and it might happen that one was tine and 
not the other . making two chances of error instead of one. 
Eut since it is the same axiom, if it is true once it is true 
every time , and if the argument, being of a bundled links, 
assumed the axiom a hundred times, these hundred assump- 
tions would make but one chance of error among them all 
It IS satisfactory that we are nob obliged to suppose the 
deductions of pure mathematics to be among the most uncer- 
tain of argumentative processes, which on Mr. Speneer^s 
theory they could hardly fail to be, smce they aie the longest. 

• ■- — — ■ ' i — 

* Mr Spencer is mistaien in supposing me to clam any peculiar “ neces- 
sity ’ tor tils dsiumas compared with, others I have corrected the expretsious 
which led him into that misappn-hension of my miianing 
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But the number of steps m an argument does not subtract 
from its reliableness, if no new premises, of an nnceitaxu 
character, are taken up by the waj ^ 

To speak next of the premises Our assnraaee of their 


* ilr. Sp<^aoer m Tscently returning to the subject {Pri/icipJsi of Fsyckn 
Tony ne'w crlition, ch sii “The Teat of Belative Validity,”) makes two 
answers to the preceding remarks One is 

‘ Were an argument formed by repeating the same proposition oyer and 
O’^er again, it would be true that any intrinsic fallibility of the postulate 
would not make the conclusion more untrustworthy thin the first step But 
an argument consists of unlike propositions Now since !Mr dlill’s criticism 
on the UniTer&al Postulate is that m some eases, which he names, it has proved 
to be an untrastwoithy test, it follows that in any argument consisting ot 
lieteiogenenus propositions, there is a risk, increasing as the number of prono 
s tions increases, that some one of them belongs to this class of cases, and is 
wrongly accepted because of the inoonceirableness of its negation " 

No doubt but this supposes new to be taken m The pomt we 

are discussing is the fallibility not of the premises, bur of the reasoning, as 
distinguished from the premises Kow the validity of the reasoning depends 
always upon the same axiom, repeated (m thought) ‘ over and over again 
Tiz that whitivor has a mark, has what it is a mark of Even theretora, on 
+he assaraption that this aMom rests ultimately on ihs Universal Pustulate, 
nd that, the Postulate not being wholly trustworthy, ihe ixiom may be one 
of the cases of its failure all the risk there is of this is ineuired at the very 
first step of the reasoning, and is not added to. liowover long may he tne 
Si lies of subaequent stips 

I amhere aigtung, of course,fiom Mr Spcnct-rs point of view Prom my 
own the ease is still clearer , fur. in my yitw, the truth that whatever h is 
a mark has what it is a maik ot, is wholly trustworthy and derives none of 
Its evidenoe from so very untrustworthy a test as the ineonceii ability of the 
negative 

Mr Spencer’s second answer is valid up to a certain point , it is, that even 
prolongation ot the process involves additional chances of casual error, from 
LirelBssness in the reasoning opeiation This is an important consideratioii in 
the private bpeculations of an individual reasoner , and even with respect to 
mankind at large, it must be a'bnitted that though mere oversights in the 
Evllogistie process, like errors of addition in an account are special to the 
mdindual, and seldom escape detection, contusion of thought produced (fo" 
example) by ambiguous terms has led whole nations or ages to accept fallacious 
r^a suning as valid But this very fact points to causes of error so much more 
dangerous than the mere length of the process, as quite to vitiate the doctrine 
‘hat the “test of the relitive validities of conflicting eoniinsious" is uhe 
number of times the fundamental postulate is imolved On the contrary 
the subject on which thsftrains of reasoning are longest, and the assumption, 
tnerefore, oftenest repeated, are in general those which are best fortified 
against the really formidable causes of fallacy, as in the example already given 
of mathematics 
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truth, whether they be generalities or mcli\idnal facts, is 
groimded, in Mi. Spencer’s opinion, on the inconeeivableness 
of their being false. It is necessary to advert to a double 
meaning of the word inconceivable, which Mr. Spencer is 
aware of, and would sincerely disclaim founding an argu- 
ment upon, hut from which his case derives no little advan- 
tage notwithstanding By inconeeivahleness is sometimes 
meant, inability to foim oi get rid of an 'hde.a , sometimes, 
mahihty to foim or get rid of a hehef. The former meaning 
IS the most conformable to the analogy of language ; for a 
conception always means an idea, never a belief. The wiong 
meaning of “ Inconeeiv able ’’ is, h owever, fully as frequent in 
philosophical discussion as the light meaning, and the intui- 
tive Rchool of metaphysicians could not well do without eiihei . 
To illustrate the ditference, we will take two contrasted ex- 
amples The early physical specniatois considered antipodes 
inci edible, because inconceivable. Bi't antipodes weio not 
inconceivable in the primitive sense of the woid. An idea ot 
them could be formed without difSculty : they could be com- 
pletely pictured to the mental eye. What was difficult, and 
as it then seemed, impossible, was to appiehend tliem as Ite- 
lievable. The idea could he put together of men sticking on 
by their feet to the under side of the earth , but the belief 
would follow that they must fall off. Antipodes were not 
nnimaginahle, but they were unbelievable. 

On the other hand, when I endeavmur to conceiv'e an end 
to extension, the two ideas lefuse to come together. When I 
attempt to form a conception of the last point of space, I can- 
not help figuring to myself a vast space beyond that last 
point. The combination is, under the conditions of our ex- 
perience, unimaginabie. Thus double meaning of inconceiv- 
able it IS \ eiy important to heai m mind, for the aigument 
fiom inconeeivableness almost always turns on the alternate 
substitution of each of those meanings for the other. 

In which of these two senses does Mr. Spencer employ the 
term, when he makes it a test of the trirSi of a proposition, 
that its negation is inconceivable ? Until Mr. Spencer ex 
pressly stated the contrary, I inferred fiom the course of hi^ 
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irgiiment that he meant unbelie able He aa, however n 
a paper puMiblied la the fifth numher of the Ftyrtnigh.il j 
Reitfiiv, disclaimed this meaamg, aad declared that by an in- 
conceivable proposition he means now and always, ‘‘ one of 
which the terms cannot, by any effort, be brought before con- 
sciousness in that relation which the proposition asseits be- 
tween them — a proposition of which the subject and predicate 
offer an msurmountable resistance to iimon m thought.’' TV' e 
now, therefore, know positively that TIi. Spencer always en- 
deavouis to use the word inconceivable in this, its proper, 
sense : hut it may yet he questioned whether hn endeavour 
is always successful ; whether the other, and popular use of 
the woid does not sometimes cieep m with its associations, 
and prevent him from maintaining a clear separation between 
the two When, for example, he says, that when I feel cold 
I cannot conceive that I am not feeling cold, this expression 
cannot be translated i^to “ I cannot conceive myself not feel- 
ing cold,” foi it is evident that I can : the woid conceive, 
therefore, is here used to express the recognition of a matter 
of fact — the perception of truth or falsehood , which lappie- 
hend to he exactly the meaning of an act of behef, as distm- 
giiishetl fiom simple conception. Again, Tlr, Spencer calls 
the attempt to conceive something which is inconceiv'ahle, 
an abortive effort to cause the non-existence '* not of a con- 
ception or mental repiesentation, hut of a beliel. Theie is 
need, therefoie, to levnse a considerable pait ot Tlr, Spencei'a 
language, if it is to be kept always consistent with his defini- 
tion of inconceivability. But in truth the point is of little 
importance ; since inconceivahihty, in Mr. Spencei’s theory, 
IS only a test of truth, masmnch as it i& a test of belie vability 
The inconceivableness of a supposition is the extreme case of 
its unbelievdhihty. This is the very foundation of Mr. Spen- 
cer’s doctrine. The invariability of the belief is with him the 
real guarantee. The attempt to conceive the negative, is 
made in ordei to test the inevitahleness of the hehef It 
should be called, aiy attempt to hdiece the negative. When 
Mr. Spencer says that while looking at the sun a man cannot 
conceiv e that he is looking into darkness, he should have said 
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that a man cannot bdieve that he is doing so. For it is 
surely possible, in. broad daylight, to 'imagine oneself looking 
into darkness.*’ As Mr. f^pencer himself says, speaking of 
the belief of om own existence , “That he might not exist, 
he can conceive well enough hut that he does not exist, he 
finds it impossible to conceive,” ^ e, to believe. So that the 
statement resolves itself into thio : That I exist, and that I 
have sensations, I behove, because I cannot believe otherwise 
And in this case every one will admit that the impossibility 
is real. Any one's present sensations, or other states of sub- 
jective consciousness, that one peison inevitably behoves. 
There are facts known per se it is impossible to ascend be- 
jond them. Their negative is really unhelievable, and theie- 
foie there is never any question about believing it. Mr. 
Spencer’s theory is not needed for these truths. 

But according to Mr. Spencer there aie othei beliefs, le- 
kting to other things tlian our own yibjective feelings, foi 
which we have the same guarantee — which aie in a similar 
manner, invariable and necessaiy. With regard to these 
other beliefs, they cannot be necessaiy, since they do nut al- 
ways exist Theie have been, and aie, many persons who do 
not believe the reality of an external woild, still less the 
reahty of extension and figure as the forms of that external 
world; who do not believe that space and time have an ex- 
istence independent of the mind— nor any other of Mi. Spen- 
cer’s objective intuitions. The negations oi these alleged 
invariable beliefs are not unbelievable, foi they aie believed. 
It may be maintained, without obvious error, that wc cannot 
v/nagim tangible objects as mere states of our own and other 
people’s consciousness; that the perception ot them uresis- 
tibly suggests to us the idm of something external to om- 
aelves : and I am not in a condition to say that this is not 
the fact (though I do not think any one la entitled to affirm 

* Mr Bpstiter mate'! a distmotion Tjetwpon conceiTiog my self looting into 
dirkne&b, and eonoeiviag 7hat I ora then and thors looking into darkne&b To 
me It seema that this change ol the expression to fc^e form I am, just rnarkb 
the transition tram conception to heiief, and that the phrase “ to contewe that 
lam,” or ‘ that anj thing is not consistent -with using the tvord eontave 
in its rigorous sense 
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t of any pcr-on l)e8ides 5 imself) B t man t nkcm ba e 
believed, whether they eould coiioei^e it or not, t*iat what we 
represent to ourselves as mafcenal objects, are mere modid- 
cdtions of consciousness, complex feelings of touch and of 
muscular action. Mr. Spencer may think the inference cor- 
rect from the unimaginahle to the unbelievable, because he 
holds that belief itself is but the persistence of an idea, and 
that what we can succeed in imagining we cannot at xhe 
moment help apprehending as believable. But of what con- 
sequence IS it what we apprehend at the moment, if the 
moment is in contradiction to the permanent state of our 
mmd ? A person who has been frightened when an infant by 
stoiies of ghobts, though he disbeheves them in after years 
(and perhaps never believed them), may be unable all his life 
to he in a dark place, in circumstances stimulating to the 
imagination, without mental discomposure. The idea of 
ghosts, ivith all its attendant tenors, is irresistibly called up 
‘ in his mind by the outward circumstances. JMi Spencer ma_j 
say, that while he is under the influence of this terroi he does 
not disbelieve in ghosts, but has a tempoiaiy and uncontrol- 
lable belief in them. Be it so; but allowing it to be so, 
which would it be truest to say of this man on the whole — 
that he believes in ghosts, or that he does not believe in 
them f Assuiediy that he does not believe in them. The 
case IS similar with those who disbelieve a mateiial world 
Though they cannot get rid of the idea ; though while look- 
ing at a Solid object they cannot help having the conception, 
and therefore, according to Mr. Spencer’s metaphysics, the 
momentary belief, of its externality , even at that moment 
they would sincerely deny holding that belief ; and it would 
be mcoirect to call them other than disbelievers of the doc- 
trine. The belief, therefore, is not invariable ; and the test of 
mconeeivableness fails in the only cases to which there could 
ever be any occasion to apply it 

That a thing may be perfectly believable, and j'et may 
not have become conceivable, and that we may habitually be- 
lieve one side of an alternative, and conceive only m the 
o^her, IS familiarly exemphfied in the state of mind of edn- 
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cated persons respecting sunrise and sunset. All educated 
persons either know hy investigation, or belieie on the 
authority ot saence, that it is the eaith and not the sun 
which moves • but there are probably few who habitually 
oo7iGeive the phenomenon otherwise than as the ascent or de- 
scent of the*sun Assuredly no one can do so without a pro- 
longed trial ; and it is probably not easier now than in the 
first generation after Copernicus. Mr. Spencer does not say, 

“ In looking at sunrise it is impossible not to conceive that 
it 13 the sun which moves, theiefoie this is what everybody 
believes, and we have all the evidence foi it that we can have 
for any truth.'’ Yet this would be an exact p.iiallel to his 
doctrine about the belief in matter 

The existence of mattei, and other Noninena, as distin- 
guished fiom the phenomenal world, remains a ipiestion of 
argument, as it was before ; and the very general, but neither 
necessaiy nor universal, belief in them, stands as a psycho- 
logical phenomenon to he explained, either on. the hypothesis r 
of its trath, or on some other. The Ijelief is not a conclusive 
proof of its own truth, unless thcio aie no such things as ^dol^^ 
tuMa, hut, being a fact, it calls on antagonists to show, 
fiom iihat except the iea.1 existence of the thing believed, 
so geneial and apparently spontaneous a belief can haie 
originated. And its opponents have never hesitated to 
accept this challenge The amount of then success in meet- 
ing it will probably determine the nl* imate veidict of philoso- 
phers on the question. 

■§4. In a revision, or rather reconstruction, of his 
“Principles of Psychology,” as one of the stages or platforms 
in the imposing structure of his System of Philosophy, Mi. 
Spencer has resumed what he justly termsf the “ amicable con- 
tioveisy that has been long pending between us, ” expiessing 
at the same timearegiet, which I cordially shaie, that “this 
lengthened exposition of a single point of difference, unaccom- 


■* I hare mjself dLcepteJ the conteat, and fonght it out on this hatde- 
groimd, m the eleventh chapter of An Exanunatwn oj- Sir WAatn HaimUofi\ 
milotopky I chap la 
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panied by an eApoeition ot tbe numeTO s pomte of cou tit 
reuee, anayOidably prtxiuceiii an appearance of ditsent very 
far gieatei tban that which exists” I believe, i\itb Mi- 
Spencer, that the dilferenee between ns, if measuied by oui 
conclusions, IS “ supeificial rather than subs tantial and the 
value I attach to so great an amount of agreement, in the 
field of analytic psychology, with a thinker of his force and 
depth, IS such as I can hardly ovei-^itate. Eut I aho agiee 
with him that the difference which exists in our premises is 
one of “ profound impoitance, philosophically considered , " 
and not to be dismissed while any pait of the case of either 
of us has not been fully examined and discussed. 

In bis present statement of the Universal Postulate, Mi. 
Spencer has exchanged his foimei expiession, "behefs which 
iniariably exist,” for the following ‘‘ cognitions of which the 
predicates mvaiiably exist along with tbeix subjects.” And 
he says that ‘‘ an aboxtii«e effort to conceii e the negation of a 
•proposition, shows that the cognition expressed is one of 
which the predicate invariably exists along with its subject , 
and the discovery that the predicate invariably exists aloHi^ 
with its subject, is the discovery that this cognition is one we 
are compelled to accept.” Both these premises of Mr Spen- 
cer’s syllogism I am able to assent to, but in different senses 
of the middle teim. If the invaiiable existence of the predi- 
cate along with its subject, is to be midei stood in the mo-t 
obvious meaning, as an existence m actual Nature, or in 
other words, m our objective, oi sensational, experience, I of 
course admit that this, once ascertained, compels us to accept 
the proposition : but then I do not admit that the failure of 
an attempt to conceive the negative, proves the predicate to 
be always coexistent with the subject in actual Nature. It, 
on the other hand (which I believe to be Mr Spencer's mear- 
mg) the mvaiiable existence of tbe predicate along with the 
subject IS to be understood only of our conceptive faculty, 
%.e. that the one is inseparable fiom, the other m om thoughts, 
then, indeed, the inability to separate the two ideas proves 
then insepaiable conjunction, here and now in the mind 
which has failed in the attempt; but this m«epai ability in 
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thought doea uot prove a corieRpoudmg inseparahility in foot ; 
nor even in the thoughts of other people, or of the same per- 
son in a possible future 

“ That some propositions have been -wrongly accepted as 
tiue, because their negations were supposed inconceivable 
when they "■were not,” does not, in Mi , Spencer's opinion, 
‘‘ disprove the -validity of the test , ’ not only because any test 
wliatever “is liable to yield untrue results, eithei from inca- 
pacity 01 from carelessness in those who use it,” but because 
the propositions in question “ were complex piopositions, not 
to he established by a test applicable to propositions no furthei 
decomposable.” “A test legitimately applicable to a simple 
proposition the subject and predicate of which aie in direct rela- 
tion, cannot be legitimately applied to a complex proposition, 
the subject and predicate of which axe indirectly i elated through 
the many simple piopositions implied.” “ That things which 
are equal to the same thing are equal to one anothei, is a fact 
which can be known by direct comparison of actual or ide,d^ 

relations But that the square of the hypotbenuse of a 

light-angled triangle equals the sum of the squares of the other 
two sides, cannot he known immediately by companion of two 
states of consciousness . here the tiuth can he leacbed only 
mediately, through a senes of simple judgments tespectiug 
the likenesses oi unhkenesses of certain lelations.” hloreovei, 
even when the proposition admits of being tested by imme- 
diate consciousness, people often neglect to do it. A school- 
boy, in adding np a column of figuies, will say “ 35 and 9 aie 
46,” though this is contiary to the verdict which conscious- 
ness gives when 35 and 9 are really called up befoie it ; but 
this IS not done. And not only schoolboys, hut men and 
thinkers, do not always “ distinctly translate into their equi- 
valent states of consciousness the words they use ” 

It 13 but just to give Mr Spencer’s dootime the benefit 
of the limitation he claims — viis. that it is only applicable to 
propositions which are assented to on simple inspection, with- 
out any intervening media of pi oof. But this limitation does 
not exclude some of the most marked instances of propositions 
now known to he false or groundless, but whose negative was 
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once found nconce vatle buch at tl at in s and auntet 

it IS the sun whioh mo^ee , that giai itation may exiSt lYith" 
out an intervening medium ; and even the case of antipodes. 
The distinction drawn by Mr. Spencei is real ; but, in the 
case of the propositions classed by him, as complex, conscious- 
ness, until the media of proof are supplied, gives no yeidict 
at all : it neither declares the equality of the square of the 
hypothenuse with the sum of the squares of the sides to be 
lucouceivable, nor their inequality to be mconceivable. But 
in all the three cases which I have just cited, the inconceiv- 
ability seems to be apprehended diiectly ; no tram of argu- 
ment was needed, as m the caae of the square of the hypo- 
thenuse, to obtain the verdict of consciousness on the point. 
Neither isany of the three a ease like that of the schoolboy s mis- 
take, in which the mind was nevei really brought into contact 
with the proposition. They are cases in which one of two oppo- 
site predicates, mero adspectu^ seemed to he incompatible 
with the subject, and the other, therefore, to he proved always 
to exist with it 

As now limited by Mr Spencer, the ultimate cognitions 
fit to be submitted to his test are only those of so universal 


* In one ,of tlie three oases, Mr Spenoer, to my HO smdtl surprise, thinks 
that thohelief of inankind “ cannothe rightly said to have vnilergone ” the change 
I allege Mr Spencer himself still thinks we are imahla to conceive gravita 
tion acting through empty space “H an astronomer rowed that he eonld, 
conceive gi ivitative force as ejeeremed through space ahsulntely void, my 
private opinion would he that he mistook the nature of conception Conception 
implies representation- Here the elements of the lepresentation are the two 
bodies and an agency hy which either affects the other To conceive this 
agenci is to repiesent jt in some terms derived from oiir usperiences — that is 
from our sensations As this agency gives ns no sensations, we are obliged (if 
we try to conceive itl to use symbols ideahzoil from our sensations — impon- 
deialile units forming a mednim 

If Mr Spencer ineans thJ the action of gravitation gives iis no seniations, 
the assei'ioa is one than which I have not seen, la the writings of philoso 
phers many more startling What other sensation do we need than the sensa- 
tion ol one body moving towards another ^ The elements of the representa 
tioa ” are not two bodies and an agenci hut two bodies and an effect , 
VIZ the fact of their approaching one another If we are able to conceive v 
vacuum is there any difficulty in conceiving a hodj falLmg to the earth 
through it? 
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and elementary a cliaiaetei as to lie represented in the eailiesL 
and most nn-varymg experience, or appaient expeiienoe, of all 
mankind In such cases the inconceivability of the negatne, 
if real, is accounted foi hy the expeiience and why (I ha^ e 
asked) should the tiuth be tested by the inconceivability, 
wnen we can go fuither back foi pioof — namely, to the ex- 
perience itself To this Mr. Spencer answers, that the ex- 
penences cannot be all recalled to mind, and if lecalled, 
would be of unmanageable multitude To test a pioposition 
by experience seems to him to mean that “before accepting as 
ceitam the proposition that any rectilineal figure must have 
as many angles as it has sides,’ I have “ to think of e\eiy 
triangle, square, pentagon, hexagon, &c , which 1 have ever 
seen, and to venfy the asseited lelation in each ease.” I can 
only say, with surprise, that I do not understand this to be 
the meaning of an appeal to experience It is enough to 
know that one has been seeing the fau-t all one’s life, and has 
never remaiked any instance to the contraiy, and that other - 
people, with every opportunity of obseivation, unanimously 
declare the same thing. It is true, even this experience may 
Vie insufficient, and so it might be even if I could recall to 
mind every instance of it, but its insufficiency, instead of 
being biought to light, is disguised, if instead of sifting the 
experience itself, I appeal to a test which bears no lelaiioiito 
the sufficiency of the experience, but. at the most, only to its 
familiarity. These lemarks do not lose their force c^ven if 
we believe, with ili. Spencer, that mental tendencies ongm- 
ally derived from experience impress themselves peimanently 
on the cerebral structure and aie transmitted by inhcnlance, 

£0 that modes of thinking which are acquired by the race be- 
come innate and a prion, in the individual, thus representing, 
in Ml. Spencei's opinion, the experience of bn jiiogenitors, in 
addition to his own. -All that would follow from this is. that 
a conviction mig-ht be leally innate, ne. prior to individual 
experience, and yet not be tine, since the inherited tendency 
to accept it may have been originally -.the result of other 
causes than its truth. 

Mr. Spencer would have a much sfcionger case, if he could 
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r ally hbow that U c v de ceofE«i50 n^resti nthePoatu 
late. OT; m other words, that we belieTe that a eoudusion 
follows fiom premises only because we cannot conceiva it not 
to follow But this statement seems to me to he of the same 
kind as one I have previously commented on, via. that I be- 
lieve I see light, because I cannot, while the sensation re- 
mains, conceive that I am looking into darkness. Both these 
statements seem to me incompatible with the meaning (as 
very rightly limited by Mr Spencei) of the verb to conceive. 
To say that when I apprehend that A is B and that B is C, 1 
cannot conceive that A is not 0, is to my mind merely to say 
that I am compelled to behec'ethsLt A is C If to conceive be 
taken in its proper meaning, viz to form a mental representa- 
tion, I 'i/LOby be able to conceive A as not being C. After 
assenting, with full nnderstandmg, to the Copeinican proof 
that it IS the earth and not the sun that moves, I not only can 
conceive, or represent to myself, sunset as a motion of the sun, 
but almost eveiy one finds this conception of sunset easier to 
foim, than that which they nevertheless know to be the tiue 
one. 


§ 5. Sir William Hamilton holds as I do, that incon- 
ceivability IS no criterion of impossibility “There is no 
ground for inferiing a certain fact to be impossible, merely 
from our inability to conceive its possibility.” “ Things 
there are which nta?/, nay must, be true, of which the under- 
standing IS wholly unable to construe to itself the possi- 
bility”" Sir William Hamilton is. however, a firm believer 
in the a pi lori character of many axioms, and of the sciences 
deduced fiom them ; and is so far from considering those 
axioms to rest on the evidence of experience, that he declai es 
certain of them to be tiue even of Houmena- — of the Uncon- 
ditioned — of which it IS one of the piincipal aims of his philo- 
sophy to prove that the nature of om faculties dehais us from 
having any knowledge. The axioms to which he attiibutes 
this exceptional emancipation from the limits whicli confine 
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all our other po'jsibilities of knowledge ; the chinks thiough 
■which, as he repiesents, one ray of light finds its way to us 
fiom behind the curtain -which veils fiom us the mysteriuuh 
world of Things in themselves, — are the two principles, -which 
he terms, after the schoolmen, the Piinciple of Conti adiction, 
and the Principle of Excluded Middle : the first, that two 
contradictory propositions cannot both be true , the second, 
that they cannot both he false. Armed with these logical 
weapons, we may boldly face Things in themselves, and tender 
to them the double alternative, sure that they must absolutely 
elect one or the other side, though we may be foi ever pie- 
cluded from discovering which To take his favourite ex- 
ample, we cannot conceive the infinite divisibility of mattei, 
and we cannot conceive a minimum, oi end to divisibility : 
yet one or the othei must be true. 

As I have hitherto said nothing of the two axioms in 
question, those of Contiadiction and of Excluded Middle, it 
is not uDseasonahle to consider them here. The forracr 
asserts that an affiimative proposition and the corresponding 
negative proposition cannot both he true , which has gene- 
rally been held to be intmtively evident. Sir Wilb am Plamil- 
ton and the Germans consider it to he the statement in voids 
of a form oi law of our thinking faculty. Other philosophers, 
not less deseiving of consideration, deem it to he an identiial 
jiioposition, an assertion mvolved in the meaning of the terms , 
a mode of defining Negation, and the word Not. 

I am able to go one step with these last. An affiimative 
assertion and its negative are not two independent assertions, 
connected with each other only as mutually incompatible. 
That if the negative be tiue, the affirmative must be false, 
leally is a mere identical proposition; foi the negative pio- 
position asserts nothmg hut the lalsity of the affirmative, and 
has no othei sense or meaning whatever. The Piincipmm 
Oontradictionis should theiefoie put off the ambitious phrase- 
ology which gives it the air of a fundamental antithesis per- 
vading natuie, and should he enunciated in the simpler foim, 
that the same proposition cannot at the same time be false 
and true. But I can go no farther with the Nominal it, . 
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fo I cannot look ptn this Isiet as n nc elv o bal propob t on 
I conb der it to be like otbcr axioms one of o ir br t nn i 
most fnmiliar geneinlizations from expeiienc'=‘ Tbe oiiginnl 
foimdation of it I take to be, that Belief and Disbelief are 
two difierent mental states, escludino one anotbei. This we 
know by tbe simplest obseivation of our own mibds. Ami it 
we carry our obsei vation outwards, we also bud that light and 
darkness, sound and silence, motion and quiescence, eqiiaLrj 
and ineqiiality, preceding and following-, succession and 
bimnltaneousness, any pos-uive phenomenon whatever and j.is 
negative, are distinct phenomena, pointedh contiasteckand tti- 
one always absent where the other is pieseui. I cousidei 
the maxim in question to be a generalization from all the^e 
tacts. 

In like manner as the Principle of Contradiction (that one 
of two contradictories must he false) means that an assert' on 
cannot he hath true and false, so the Principle of E.xclurlrd 
« Middle, or that one of two contiadictoiies must be true, me in> 
that an assertion must he edki'i true or false : either the afhr- 
mative is true, or otherwise the negative is true, which means 
that the affix mative is false I cannot help thinking thi^ 
piiiiciple a surpusing specimen of a so-ealled necessity ot 
Thought, since it is not even true, unless with a laige quahn- 
cation. A proposition mmt be eithei tme or false, piuvrd^d 
that the predicate be one whiCh can in any inteiligit>le sense 
be attributed to tbe suf/Jeot , (and as this 1“^ always assumed 
to be the case in treatises on logic, the axiom is always laid 
down there as of absolute trath). Abiast.dabia is a second 
intention ” is neither true noi false. Between the true and the 
false there is a third possibility, the Unmeaning: and this 
alteinatii e IS fatal to Sii Wilham Hamilton's extension of 
the maxim to Noumena That Matter must eiihei hare a 
minimum of divisibihty or be mhnitely divisible, is more 
than we can ever know. For in the fiist place, Matter, in 
any other than the phenomenal sense of the term, may not 
exist and it will scarcely he said that a non-entity must be 
either in-fimtely or finitely dmsihle In tbe second place, 
though matter, considered as the occult cause of our sensa- 
Tol - T- X 
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tions, do really exist, yet -what we call divisibility may be aa 
attiibute only of our sensations of siglifc and toncb, and not 
of then imcoginzable cause Divisibility may not be piedi- 
eable at all, in any intelligible sense, of Tbiugsin themselves, 
nor therefore of Matter in itself; and the assumed necessity 
of being either infinitely or finitely divisible, may be an in- 
applicable alternative. 

On this question I am happy to have the full concurrence 
of Mr. Herbeit Spencer, from whose paper in the Fo‘>tn,ifjhtly 
Revmv I extiact the following passage The geim of an idea 
identical with that of Mr. Spencer may he found in the present 
chapter, about a page back, but in Mr. Spencer it is not an 
undeveloped thought, but a philosophical tbeoiy 

“When remembering a certain thing as in a ceitain 
place, the place and the thing are mentally icpreseated to- 
gether , while to think of the non-existence of the thing in 
that place implies a consciousness in which the place is repre- 
sented, but not the thing Similarly, if instead of thinking - 
of an object as colourless, we think of its having colour, the 
change consists in the addition to the concept of an element 
that was before absent from it — the object cannot be thought 
of first as red and then as not red, without one component of 
the thought being totally expelled fiom the mmd by anotner. 
The law of the Excluded Middle, then, is simply a geneiali- 
zation of the umversal experience that some mental states 
aie directly destructive of other states It formulates a 
ceitam absolutely constant law, that the appearance of any 
positive mode of consciousness cannot occur without, excluding 
a correlative negative mode; and that the negative mode 
cannot occur without excluding the coirelati\e positive mode , 
the antithesis of positive and negative being, indeed, merely 
an expression of this expeiience. Hence it follows that if 
consciousness is not in one of the two modes it must be in the 
other.”'* 


* Profe^'oi Bj.in {Tjog\e^ i 16) identifies tho Prin^ple of Cfintriidiction with 
Ilia Law of Eclativiij, viz that eveiything thifc ein bp thought of, every 
affirmation that can bo made, has an opposite or counter notion or affirmation ” 
8 proposition which is one of the general redilts of the whole bodj' of hum m 
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I mu^t here close this SiupplemenTaiy chaptei, and with it 
the Second Book The Theory of Indacrion. in the most com- 
prehensive sense of the tei'm, will form, the aiiliject of the 
Third. 


Bipeiienw For fui tliei considerationi respoetiDg the jSTO'ns of Cont!..4i’i(. linn 
dn.l Eveluded Aluldlp sei the twenty-first ehiptei of Ait E^rt/Ji^naitori of Air 
Wilhaj/t Ho milio iT.' n I'll iosoiifij 
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" Accoi liijig to tLe cloctri-ne H'jw otated, thp oi rsithti tiit OTily 

jiroper ol'jacl, of piiyiics, is lo .iscurtain those estalili^htd coDjiinctjoii'' of sue- ^ 
ca'-Bwe e'0"tb, -T-liich consi.tsiie the Older of the \ii.iVcrse to resold th** 
phenomena i^bich it exhibits to our ohserT.ition or -which it discloses to our 
exponiaents , tnrl to refer the'-e plienotaena, to their grreral lft.^6 ’ — D 
STuivAKr, Elc/7>e7iti 0 / the PhJi>$ophy of ike lltmm Mini -vol 11 chap it 
sect 1 
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rmLimSAST OBSERTATIONS on ISDrCTION IN 
GESSSAl 

§ 1. The portion of the present inquiry upon ■winch ire 
aie no'w about to enter, may be conbidered as the principal, 
both fiom its surpassing in intiicacy all the other blanches, 
and because it relates to a process -which has heen shotm in 
the pieceding Boot to be that in which the investigation ot 
nature essentially consists. We have found that all Infeience, 
consequently all Pi oof, and ah diseoveiy of truths not self- 
evident, consists of indiictinns, and the interpretation, of in- 
ductions that all our knowledge, not intiutiie, comes to iio 
excl usively from that source What Induction is. therefore, 
and what conditions render it legitimate, cannot hut he deemed 
the mam question of the science of logic — the question which 
includes ah others. It is, howeveryone which professed writers 
on logic have almost entirely passed over. The generalities of 
the subject have not heen altogether neglected by metaphysi- 
cians ; but, for want of sufficient acquamtanee with the pio- 
ces&es by whicli science has actually succeeded m establishing 
general truths, their analysis of the inductive operation, even 
when unexceptionable as to conectness, has not been specihc 
enough to be made the foundation of practical rules, which 
might be foi induction itself wh<4,t the rules of the syllogism 
aie for the interpretation of induction; while those by whom 
physical science has been carried to its present state of im- 
provement — and who, to arrive at a complete theory ot the 
piocess, needed only to generalize, and adapt to all i aiieties of 
problems, the methods which they themselves employed in 
their habitual puismts — never until very lately made any 
seiious attempt to philosophize on the subject, noi regarded 
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the mode in which they ainved at their conclusions as desen- 
ing of study, independently of the oonclusionb themselves, 

§ 2, Tor the pmposes of the present inc[Uiry, Induction 
may be defined, the opeiation of discoveiing and proving gene- 
ral piopobitions. It IS true that (as already shown) the process 
ofindiiectly ascei taming individual facts, is as truly inductive 
as that bywhich we establish general tiuths. But it is not a 
ditfeient kind of induction, it is a form of tlie veiysame pro- 
cess since, on the one hand, geneiais aie but collections of 
pai Licular^, definite m kind but indefinite in number ; and on 
the othei hand, whenevei the evidence which vre deri\e from 
ohseivdtion of known cai^esjiistitiea ns in drawing an infeienee 
lespeofcing even one unknown case, we should on the same 
evidence be justified m drawing afeimilai inference with respect 
to a whole class of cases The infeience eithei does not hold 
at all, or it holds m all cases of a, certain descuption ; in all 
cases which, in ceitain definable lespocts, lesemble those we ■■ 
have observed. 

If these remarks aie just; if the principles and rules of in- 
feience aie the same wbethei we mfei general propositions oi 
individual facts ; it follows that a complete logic of the sciences 
would be also a conaplete logic of practical business and com- 
mon life. Since there is no case of legitimate infeience fiom 
experience, in which the conclusion may not legitimately Lt 
a general proposition , an analysis of the piocess by w'hich 
geneial truths are arrived at, is viitually an analysis of ah in- 
duction whatever. Whether we are inquiimg into j scientific 
principle or into an individual fact, and whether we proceetl 
by expeiunent or by ratigcination, every step m the tiam 
of inferences is essentially inductive, and the legitimacy 
of the induction depends m both cases on the same con- 
ditions. 

True it is that in the case of the piactical inquirer, who is 
endeavouring to ascertam facts not foi the purposes ot science 
but for those of business, such foi instance as the advocate or 
the judge, the chief difficulty is one in which the principles of 
induction will affoid him no assistance. It lies not in inakiim 
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his inductions, but in the selection of them , in choosing from 
among all general propositions ascertained to be tine, those 
which furnish marks bj which he may trace whether the given 
subject possesses or not the predicate m question. In arguing 
a doubtful question of fact before a jury, the g'eneral pioposi- 
tions or principles to which the advocate appeals ^re mostly, in 
themselves, sufficiently trite, and assented to as soon as stated . 
his skill lies in bringing his case imder those piopositions oi 
piinciples , in calling to mmd such of the known or received 
masims of probability as admit of applicdtion to the case in 
hand, and selecting from among them those best adapted to his 
object. Snccess is here dependent on natural oi acquired saga- 
city, aided by knowledge of the pautieular subj ect and of suli- 
jects allied with it Invention, though it can be cultivated, 
cannot be reduced to rule , there is no science which will enable 
a man to bethink himself of that which wiU suit his puipose. 

But when he has thpnght of something, science can tell him 
whethei that which he has thought of will suit his purpose oi 
not. The inqumei oi argiier must he guided by his own know- 
ledge and sagacity in the choice of the md actions out of which 
he will construct his aigument But the validity of the argu- 
ment when consti acted, depends on principles and must be 
tried by tests which are the same for all descriptions of mqui- 
iies, whether the result he to give A an estate, or to euiich 
science with a new general tinth. In the one case and in the 
othei, the senses, or testimony, must decide on. the individual 
facts ; the rules of the syllogism will deteimine whether, those 
facts being supposed coireot, the case really falls within the 
foimulsp of the different inductions under which it has been 
successively brought , and finally, the legitimacy of the mduc- 
tions themseh es must be decided by other lules, and these it is 
now oui purpose to inv estigate If this third part of the opera- 
tion be, in many of the questions of practical life, not the most, 
hut the least arduous portion of it, we have seen that this is uLo 
the case m some great departments of the held of science , m 
all those which piincipally deductive, and most of all in 
mathematica , where the inductions themselves are few in 
number, and so obvious and elementary that they seem to 
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&taii.(i m no need of tlie evidence of espei lence, while to com- 
bine them so as to pro\e a given theorem or solve a problem, 
mav call for the utmost powers of invention and contrivance 
with which oui species 15 gifted. 

If the identity of the logical processes which piove paiti- 
eulai facts and those which establish general scientific truths, 
required any additional confirmation, it would be sufficient to 
eonsidei that mmany branches of science, single facts have to 
be proved, as well as principles, facts as completely individual 
as any tliat are debated in a court of justice ; but which are 
proved in the same manner as the othei truths of the science, 
and without disturbing in any degree the homogeneity of its 
method. A lemarkable example of this is affoi ded by astronomy. 
The individual facts on which that science grounds its most im- 
portant deductions, such facts as the magnitudes of the bodies 
of the solar system, their distances fiom one aiiolher, the figuie 
of the earth, audits lotation, are scarcely any of them ac cessil de 
tooiu means of direct observation . they aie proved indirectly, 
by the aid of inductions founded on othei facts which we 
can more easily reach. For ercmple, the distance of the 
moon fiom the earth was deteimined by a veiy ciicuitoiis 
process. The share which direct observation had in tho 
woik consisted in ascertaming, at one and the same instant, 
the zenith distances of the moon, as seen from two points 
very remote from one another on the earth’s surface. The 
ascertainment of these angular distances ascertained then sup- 
plements ; and since the angle at the earth's centre subtended 
by the distance between the two places of observation was de- 
ducible by spherical tngonometryfrom the latitude and longi- 
tude of those places, the angle at the moon subtended by the 
same line became the fourth angle of a quadrikteial of which 
the othei three angles were known. The tour angles being thus 
ascertained, and two sides of the quadnlateral being ladii of the 
earth ; the two remaimng sides and the diagonal, or in other 
words, the moon’s distance from the two places of observation, 
and from the centre of the earth, could be^aseertained, at least 
in terms of the earth’s radius, from elementary theorema of 
geometry At each step m this demonstration a new induction 
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IS taken in, repiesented m the aggregate of its results by a 
general proposition. 

Not only is the process by which an individual astiono- 
mical fact was thus ascertained, exactly similar to those by 
which the same science establishes its general truths, but also 
(as we have shown to he the case m all legitimate leasonmg) 
a general pioposition might have been concluded instead of a 
single fact In strictness, indeed, the result of the reasoning 
IS a geneial proposition j a theorem respecting the distance, 
not of the moon in particular, but of any inaccessible object . 
showing in what relation that distance stands to certain other 
quantities. And although the moon is almost the only heavenlv 
Dody the distance of which from the earth can really be thus, 
ascertained, this is merely owing to the accidental eireum- 
btances of the other heavenly bodies, which rendei them inca- 
pable ot affording such data as the appb cation of the them era 
requiies; foi the theomm itself is as tiue of them as it is of 
'the moon.’^ 


* Dr 'Who'well thiists it unproper to apply ths term Induction to au\ 
operation not terminating in the estabhehment of a general truth loductiun 
be says of Bts<'omry, p 245), “ is not the same thing as experienc e 

and observation Induction is experience or observation looted at 

in. a gmeral form Ibis consciousness and generality are neo.^ssary parts ui 
that knowledge vliicli is science” And the objects (p 241) to the mode in 
which the word Induction is employed in this work, as an undue extension ot 
that term “ not only to the cases in which the general induction is consciously 
applied to a particular instance, but to the cases in which the particular instance 
is dealt with bj means of expeiience in that rude sense in which experience can 
be asserted of brutes, and m which ot course we can in no wayimagme that the 
law ’s possessed or understood as a general proposition This use of the term 
ne deems a “ confusion of knowledge with piactical tendencies ’’ 

I disclaim, as strongly as Di Whewell can do, the application of such terms 
as induction, inference, or leasoning to operations pertormed by mere instinct 
that is, from an animal impulse, without the exertion of any intelligence But 
I perceive no ground for confining the use of those terms to caSuS in which the 
inference is drawn m the forms and with the precautions required by scieniiho 
propriety To the idea of fecienee, an express recognition and distinct appie 
hensjon of general laws as snch isossential hut nine-tenths of the conclu&ions 
drawn from experience iii*the course of practical bfe, are drawn without any 
such reci ignition they are direct inferences from known cases, to a ease sup 
po^od to be similar J have cndeaTuured to show that this is not only as legi 
timate an operation, but suhstEntially the same operation, as that of ascenling 
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We shall fall into no error, then, if in treating of Induction, 
■we limit our attention to the establishment of general proposi- 
tions. Theprinciples and rales of Induction as directed to this 
end, are the principles and rules of all Induction ; and the logic 
of Science is the universal Logie, applicable to all mquiiies in 
ivhich man can engage. 


from Laova cases, to a. general proposition , except that th.s Utter process lias 
one great security for curreetnoss whiclitlie former does not possess In stierice 
the laierenee must necessarily pass Uiiongh the intermediate stage of a general 
proposition, because Science lyants its conclusions for record, and not loi in- 
staataneous use But the inference”! drami for the guidance o± piactical affairs, 
by persons who would often he quite incapalile nf expressing m nnexceptiomible 
terms the corresponding generalizations, maj and frequentlj do exhibit intel- 
leetusl puyers quite equal to any which have ever been displayed in scionio 
and if these mteronces aie not mdnctive, what are they? The limitition im- 
posed on the ttrm by Dr "WTiewell seems perfectly arbitrary , m-ithoi jnstified 
by any fundamental distinctiou between what he includes and what ho dosiies 
to exclude, nor aaacHoned by usage, at least fiom the time ot Koid and Stew irt, 
the principal legislators (as far .is the English language is concerned) of modern 
metaphysical terniinulogy. 


CHAPTER IL 


OF INDTJCTIOSS BIPEOFEELT SO CALLED. 

§ 1 IkdtjotioHj then, is that operation of the mind, by 
•which we infer that what we know to be true in a paiticular 
case or cases, -wdl be true in all cases ■which resemble the former 
in certain assignable respects In other words. Induction is 
the process hy which we conclude tliat what is "taue of certain 
individuals of a class is tine of the whole class, or that what 
IS tine at certain times will be true in similar circumstances at 
all times. 

This definition es(^.udes from the meaning of the teim In- 
duction, various logical operations, to which it is not unusual 
to apply that name. 

Induction, as above defined, is a piocess of inference ; it 
pioceeds from the knoirn to the unknown ; and any operation 
involving no inference, any piocess in which what seems the 
conclusion is no wider than the premises fiom "which it is 
draivn, does not fall within the meaning of the term. Yet in 
the common hooks of Logic we find this laid down as the 
most perfect, indeed the only Cjuite perfect, form of induction 
In those hooks, every process which sets out fiom a less 
general and teiminates in a more general expression, — which 
admits of being stated in the form. “ This and that A are B, 
therefore every A is B,” — is called an induction, whether any- 
thing he really concluded or not : and the induction is asserted 
not to be peitect, unless every single individual of the class 
A IS included in the antecedent, or premise ; that is, 'unless 
what we affirm of the class has all eady been ascertained to be 
true of e'very individual m it, so that the nominal conclusion 
IS not really a conclusion, but a mere reassertion of the pre- 
mises. If we "were to say. All the planets shine by the sun’s 
light, from observation of eacb separate planet, or All the 
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Apostles were Jews, because tins true ofPetei, Paul. Joh,u, 
and every otlier apostle, — these, and such as these, would, in 
rhe phraseology m question, be called peifect, and the only 
perfect, Inductions. This, however, is a totally different kind 
of induction fiom ours ; it is not an inference from facts known 
to facts unknown, hut a mere short-hand legistiatiou of facts 
known. The two simulated arguments which we have quoted, 
are not generalizations, the propositions purpoitmg to he 
conclusions from them, are not really general propositionb 
A general proposition is one m which the predicate is affix med 
or denied of an unlimited numbei of individuals ; namely, all, 
whether few or many, existing or capable ol existing, wh leh 
possess the properties connoted by the subject of the pioposi- 
tion All men are mortal ” docs not mean all now living, 
but all men past, present, and to come. When the significa- 
tion of the teim is limited so as to render it a name not for 
any and eveiy individual fdihng under a certain general de- 
scription, hut only for each of a numhei of individuals desig- 
nated as such, and as it weie counted off individually, the 
proposition, though it may be general in its language, is no 
general proposition, but merely that number of singulai pio- 
positions, written in an abridged character. The operation 
may he very useful, as most forms of abridged notation aie , 
but it IS no pait of the investigation of tiuth, though often 
bearing an important part m the preparation of the materials 
foi that investigation. 

As we may sum up a definite number of singulai proposi- 
tions in one proposition, which will he appaiently, but not 
really, general, so we may sum up a definite number of genorul 
propositions in one proposition, which will bo apparently, hut 
not really, moie general. If by a separate induction applied 
to every distinct species of animals, it has been established 
that each possesses a nervous system, and we affix mtheieupon 
that all animals have a nervous system ; tins looks like a 
geneializatioD, though as the conclusion merely affirms of alJ 
what has already been affirmed of each, It seems to tell us 
nothing but what we knew before A distinction however 
must be made. If m concluding that ail animals have a 
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nervous system, we mean the same thing and no more as if 
we had. said ■* all known animals,’' the proposition is not 
general, and the process by which it is arrived at is not in- 
duction. But if our meamng 13 that the ohsei rations made 
of the various species of ammals have discovered to us a law 
of auimal nature, and that we are in a condition to say that a 
ner\ ous system will be found even in animals yet undiscovered, 
this indeed is an induction , hut in this case the general pio- 
position contains more than the sum of the special pioposi- 
tions fiom which it is inferred. The distinction is still more 
fjicihly brought out when we consider, that if this real gene- 
lalization be legitimate at all, its legitimacy probably does not 
lequne that we should have examined without exception every 
known species. It is the number and nature of the instances, 
and not theu being the whole of those which happen to be 
known, that makes them sufficient evidence to prove a general 
law : while the more limited assertion, which stops at all 
•known animals, cannot he made unless we have rigorously 
\eiified it in every species. In like manner (to return to a 
foimei example) we might have inferred, not that all the 
planets, but that all planets, shine by reflected light the 
former is no induction ; the lattei is an induction, aud a bad 
one, being disproved by the case of double stars — self-luminous 
bodies which are piopeily planets, since they revolve lound a 
centre. 

§ 2, Theie are several processes used in mathematics 
whiCh requiie to be distinguished from Induction, being not 
im frequently called by that name, and being so far similai to 
Induction pioperly so called, that the propositions they lead 
to are leally general propositions. Foi example, when we 
have proved with respect to the circle, that a straight line 
cannot meet it in more than two points, and when the same 
thing has been successively pioved ot the ellipse, the parabola, 
and the hyperbola, it may be laid doivn as an universal pro- 
perty of the sections' of the cone. The distinction drawn in 
the two prevuous examples can have no place heie, there being 
no diffeience between all lauuon sections of the cone and all 
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feections, since a cone demonstiably cannot be interoected by 
a plane except in one of these four lines. It would be diffi- 
cult, tbeiefore, to refuse to the proposition arrived at, tb e name 
of a geneialimtioD, since theie is no room for any geneializa- 
tion beyond it But there is no induction, because there is no 
inference: the conclusion is a mere summing np of what was 
asseited m the various piopositions fiom which it is diawn 
A case somewhat, though not altogether, similar, is the proof 
of a geometiical theorem by means of a diagiam. Wbethei 
the diagram be on paper or only in the imagination, the de- 
monstration (as formerly obsei ved"*) does not pro\ e directly the 
general theorem; it pioves only that the conclusion, which 
the theoiem asserts generally, is true of the particular triangle 
or circle exhibited in the diagram , but since we peiceii e that 
in the same way in which we have proved it of that circle, it 
might also be pioved of anv other ciicle, we gather up into 
one geneial expiession all the singular propositions susceptible 
of being thus proved, and embody them in an universal pio- 
position Haling shown that the three angles of the triangle 
ABC are together equal to two nght angles, we conclude that 
this is true of every other triangle, not hecaiiso it is true of 
ABC, hut for the same reason which proved it to be true 
of ABC If this were to be called Induction, an appi opriate 
name for it would be, induction by parity of leasoning. But 
the tei-m cannot properly belong to it ; the chaiactenstic 
quality of Induction is wanting, since the truth obtained, 
though leally general, is not believ ed on the evidence of par- 
ticular instances We do not conclude that all triangles have 
the property because some tiiangles have, but fiom the uiteiioi 
demonstrative evidence which waa the ground of our com iction 
in the partieulai instances. 

Theie are nevertheless, in mathematics, some examples of 
so-called Induction, in which the conclusion does bear the 
appearance of a generalization grounded on some of the par- 
ticular cases included in it A mathematician, when he has 
calculated a sufficient number of the temis of an algebraical 


* Supra, p 219 
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or arithmetical senes to have abcertained what is called the h ivj 
of the senes, does not hesitate to fill up any numher ot the 
succeeding terms without repeating the calculations. But I 
apprehend he onlv does so when it la apparent from a pi'ion 
ejnsideiations (which miglit he exhibited in the form of 
demon stiation) that the mode of formation of the subsequent 
teims, each fiom that which preceded it. must he similai to 
the formation of the teims which have been already calculated. 
And when the attempt has been hazarded without the sanction 
of such geneial considerations, theie are mstancea on record m 
■fthiob it has led to false lesults. 

It IS said that Newton discovered the binomial theorem by 
induction; by laismg a binomial successively to a certain 
number of powers, and comparing those powers with one 
another imtil he detected the relation m which the algebraic 
formula of each power stands to the exponent of that power, 
and to the two terms of the binomial. The fact is not im- 
'.probable : but a mathematician like Newton, who seemed to 
arii\e joer sidtuma^t principles and conclusions that oidmaiy 
mathematicians only reached by a succession of steps, ceitiiinlv 
could not havepeit’oimed the compaiison in question without 
being led by it to the i\ pnnri ground of the law ; smce any 
one who un ierstands sufficiently the nature of muliiplicatiou 
to venture upon multiplying seteial lines of sjmbols at one 
operation, cannot but perceive that in laising a bmomial to a 
power, the coefficif^nts must depend on the laws of peimuta- 
tion and combination , and as soon as this is recognized, the 
theorem is demousbiated. Indeed, when once it was seen that 
the law pi evaded in a few of the lower powers, its identity 
with the law of permutation would at once suggest the con- 
siderations -wlij-cb prove it to obtain universally. Even, 
therefore, such cases as these, are but examples of i\hat I 
have called Induction by parity of reasomng, that is, not really 
Induction, because not involving- infeience of a general propo- 
sition fiom paiticular instances. 

§ 3 There remains a thud improper use of the teim 
Induction, vhich it is of real importance to clear up, because 
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the theory of Induction has been, in no ordinary degree, con- 
fused by it, and because the confusion is exemplified in the 
most recent and elahoiate treati^se on the inductive philosophy 
which exists in oui language. The error in Cj^uestion is that 
of confounding a meie desciiption, by general terms, of a set 
of observed phenomena, with an induction fiom them, 

Suppose that a phenomenon, consists of parts, and that 
these parts aie only capable of being observed separately, and 
a& it weie piecemeal. When the ohseivations have been made, 
there is a convenience (amounting for many pm poses to a 
necessity) in obtaining a representation of the phenomenon 
as a whole, by combining, or as we may say, piecing these 
detached fragments together A navigator sailing in the 
midst of the ocean discoveis land , he cannot at first, or hy 
any one obseivation, deteimme whether it is a continent or 
an island; but be coasts along it, and after a few days finds 
himself to have sailed completely roundat : he then pronounces 
it an island. Now there was no particular time or place of - 
observation at which he could perceive that this land was 
entirely surrounded by water , he ascertained the fact by a 
succession of partial observations, and then selected a general 
expression which summed up m two or three words the 
whole of what he so observed But is there anything of the 
nature of an indnction in this process ^ Did he infer anything 
that had not been obseived, from something else which had ^ 
Certainly not. He had observed the whole of what the pro- 
position asserts. That the land in question is an island, is 
not an inference fiom the paitial facts which the navigator saw 
in the com se of bis circumnavigation, it is the facts them- 
selves , it IS a summary of those facts ; the desciiption of a 
complex fact, to which those simpler ones are as the paits of 
a whole. 

Now there is, I conceive, no difference in kind between this 
simple operation, and that by whicb Kepler ascertained the 
nature of the planetary orbits ; and Kepler’s operation, all at 
least that was characteristic in it, was not more an inductive 
act than that of our supposed navigator 

The object of Kepler was to determine the real path de- 
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scribed bj eacb of the planet?, or let ns say by tbe planet Mare 
( since it was of that body that he first established the two of 
his three laws w'liiehdid not leqiure a comparison of planets). 
To do thns there was no other mode than that of direct obsei- 
vation . and all which, observation could do was tp ascertain a 
great number of the successive places of the planet ; or rather, 
of its apparent places. That the planet occupied successii ely 
all these positions, or at all events, positions which produced 
the same impressions on the eye, and that it passed from one 
of these to anothei insensibly, and without any apparent 
breach of continuity ; thns much tiie senses, with the aid of 
the proper instruments, could ascertain. What Kepler did 
moie than this, was to find what sort of a curve these different 
points would make, supposing them to he all joined together. 
He expressed the whole series of the ohseived places of Mais 
by what Dr. Whewell calls the geneial conception of an 
ellipse. This oparation*was far from being as easy as that of 
The navigator who expiessed the senes of his observations on 
successive points of the coast by the geneial conception of an 
island. But it is the very same sort of operation ; and if the 
one IS not an induction but a description, this must also he 
true of the othei. 

The onlv real induction concerned in the case, ecnsi'^ted in 
infeiring that because the observed places of Mars were eor- 
lectly lepresented by points m an imagmaiy ellipse, tberefoie 
Mars would continue to revolve in that same ellipse , and in 
concluding (before the gap had been filled up by farther obser- 
vations) that the positions of the planet during the time which 
intervened betw'een two observations, must have coincided with 
the intermediate points of the curve. For these were facts 
which had not been diiectly observed. They w^ere inferences 
from the observations; facts inferred, as distinguished fiom 
facts seen. But these inferences were so far from being a part 
of Kepler's philosophical operation, that they had been drawn 
long before he was born Astiouomeis Kid long known that 
the planets peiiodically returned to the same places. When 
this had been ascei tamed, there was no induction left foi 
Keplei to make, nor did he make any faither induction. 
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He merply applied his new conception to the facts infoiied, 
as he did to the facts observed. Knowing already that 
the planets continued to mo%*e in the same paths , when he 
found that an ellipse coirectly represented the past path, he 
knew that it would represent the future path. In finding a 
compendious expression for the one set of facts, he found 
one for the other hut he found the expression only, not the in- 
fer ence , nor did he (which is the true test of a general truth) 
add anything to the power of prediction already possessed. 

§ 4. The descriptive operation which enables a number of 
details to he summed up m a single proposition, Dr Whewelh 
by an aptly chosen expression, has termed the Colligation of 
Facts. In most of his observations concerning that mental 
process I fully agree, and would gladly transfer all that por- 
tion of his book into my own pages. I only think him mis- 
taken in setting up this kind of operation, which accoi cling to 
the old and received meaning of the term, is not induchon at'' 
all, a-, the type of induction geneiallv : and laying down, 
throughout his woik, as principles ot induction, the piinoiples 
of mei e colligation. 

Dr. Whewell maintains that the geueial pioposition which 
binds together the paitieiilar fects, and makes thorn, as it were, 
one fact, is not the mere sum of those facts, but somethmt^- 
more, since theie is introduced a conception of the m ind, which 
did not exist in the tacts themselves. The paiticiiUr facts,” 
says he.^ “ are not merely brought togcthci, but theie is a 
new element added to the combination by the veiy act of 
thought by which they aie combined. . . . When the 
txreeks, aftei long observing the motions ot the planets, saw 
that these motions might he lightly oonsideied as produced by 
the motion of one wheel revolving in the inside of another 
wheel, these wheels were creations of their minds, added to the 
tacts which they peieeived by sense. And even if the wheels 
were no longer supposed to he material, but were reduced 
to mere geometrical spheies or circles, they weie not the 
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le«is products of the mind alone, — something additional to the 
facts observed The same is the case in all other diseoveiies 
The facts are knomi, but they are insulated and unconnected, 
till the discoverer supphes fioin bis own store a piinciple of 
connection. The pearls aie there, but they will not hang to- 
gethei till some one piovides the string.” 

Let me firtst lemaik that Dr. WheweU, in this passage, 
blends together, indiscriminately, examples of both the pro- 
cesses which I am endeavouring to distiagmsh from one an- 
other. When the Greeks abandoned the supposition that the 
planetaiy motions weie prodnced by the levoiutioa of mateiial 
wheels, and fell back upon the idea of “ mere geometrical 
spheres or circles.” there was more m this change of opinion 
than the mere substitution of an ideal curve for a physical 
one. There was the abandonment of a theoiy, and the replace- 
ment of it by a meie description. No one would think of 
calling the doctrine of mateiial wheels a meie description. 
That doctiine was an attempt to point out the force by which 
the planets weie acted upon, and compelled to move in their 
oibits. But when, by a great step m philosophy, the mate- 
riality of the wheels was discarded, and the geometiical forms 
alone letained, the attempt to account for the motions was 
given up, and what was left of the theoiy was a mere descrip- 
tion of the mbits The asbCition that the planets weie earned 
lound by wheels revolving in the inside of other wheels, gave 
place to the pioposition, that they moved in the same lines 
which would be tiaced by bodies so eairied: which was a mere 
mode of representing the sum of the observed facts ; as Kep- 
lei’s was another and a better mode of lepiebenting the same 
oboeivations. 

It IS ti ue that foi these simply descriptive operations, as 
well as for the eironeous inductive one, a conception of the 
mind was requiied. The conception of an ellipse must have 
piesented it&elf to Keplei’s mind, before he could identify the 
planetary orbits with it. Accordmg to Di WhewelL the con- 
ception was somethiag added to the faots. He espiesses him- 
self as if Kepler had put something into the facts by his mode 
of conceiving them. But Kepler did no such thing. The 
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ellipse 'Was in the facts before Kepler lecogTutied it , ju&fc as the 
island was an island before it had been sailed lound. Kepler 
did not put what lie had conceived into the facts, but suit; it m 
them. A conception implies, and corresponds to, something 
conceived • and though the conception itself is not m the facts, 
but m our rtfmd, yet if it is to convey any knowledge i elating 
to them it must he a conception of something which really is, 
m the facts, some pioperty which they actually possess, and 
which they would manifest to our senses, if oiii sen-^es were 
able to take cognizance ot it. If, for instance, the planet left 
behind it in space a visible track, and if the obseiver were m a 
fixed position at such a distance fiom the plane of the oibit 
as would enable him to see the whole of it at once, he would 
see It to be an elhpse , and if gifted with appropriate instru- 
ments and powers of locomotion, he would prove it to be &iich 
by measunng its different dimensions Nay. fuither: if the 
tract weie visible, and he were so pkepd that he could see all 
paits ot it in succession, hut not all of them at once, he might »■ 
be able, by piecing together bis successive observations, to dis- 
cover both that it was an ellipse and that the planet moved in 
it. The case would then exactly resemble that of the naviga- 
toi who discovers the land to be an island by sailing louud it. 
If the path was visible, no one I think would dispute that to 
identify it with an elhpse is to describe it: and [ cannot see 
why any difference should be made by its not being directly 
an object of sense, when every point in it is as exactly ascer- 
tained as if it were so. 

Subject to the indispeasahle condition which has just been 
stated, I do not conceive that the pa,rt which conceptions 
have in the operation of studying facts, has ever been 
oveilooked or undervalued No one ever disputed that in 
Older to reason about anything we must have a conception 
of it. 01 that when we include a multitude of things under a 
general expression, there is implied in the expression a 
conception of something common to those things. Eat it 
by no means follows that the concepticwa is necessarily pre- 
existent, or constructed by the mind out of its own materials. 
If the facta are rightly classed under the conception, it is 
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because theie is m tbe facts themselves sometiing of wliicb 
the conception is itself a copy; ami which if we cannot 
directly perceive, it is because of the limited power of oui 
organs, and not because the thmg itself is not there. The 
conception itself is often obtained, by abstraction from the 
lery facts which, in Dr. "Whewell’s language, it ’is afterwaids 
called in to connect. This he himself admits, when he oh- 
seives, (^whieh he does on several occasions,) how great a 
service would he rendered to the science of physiology by the 
philosopher who should establish a precise, tenable, and con- 
sistent conception of life.” * Such a conception can only be 
abstracted from the phenomena of life itself; from the veiy 
facts which it is put in requisition to connect. In other cases, 
no doubt, instead of collecting tbe conception fiom the veiy 
phenomena which we aie attempting to colligate, we select it 
fiom among tho^e which have been previously collected by 
abstraction from otheiifacts. In the instance of Keplei’s laws, 
the latter was the case. The facts being out of the reach of 
being observed, m any such manner as would have enabled the 
senses to identify directly the path of the planet, the concep- 
tion requisite for framing a general desmiption of that path 
could not he collected by ahsti action from the observations 
themselves, the mind had to supply hypothetically, from 
among the conceptions it had obtained from other poitiona 
of its experience, some one which would conectly iep:=esent 
the series of the observed facts. It had to frame a suppositm’! 
respecting the general course of the phenomenon, and ask 
itself, If this be the geneial description, what will the details 
foe ^ and then compare these with the details actually observed. 
If they agreed, the hypothesis would seiv'e for a desciiption of 
the phenomenon : if not, it was necessarily abandoned, and 
another tined. It is such a ease as this which gives use to the 
doctrine that the mind, in framing the descriptions, adds 
something' of its own which it does not find in the facts. 

Yet it IS a fact suiely, that the planet does desciibe an 
ellipse ; and a fach which we could see, if we had adequate 
visual organs and a smtahle position. Not having these 
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advantages, "but posses&ing the conception of an ellipse, oi (to 
expitss the meaning m le^s technical language) knowing wlut 
an ellipse was, Kcpiei tiied whethei the ohserved places of 
the planet were consistent with such a path. He found they 
were so, and ha, consequently, asserted as a fact that the 
planet mo'ved in art ellipse. But this fact, which Keplei did 
not add to, but found in, the motions of the planet, namely, 
that it occupied m succession the vaiious points m the circum- 
feieiice of a given ellipse, was the very fact, the separate paits 
of which had been sepaiately ohaeived; it was the sum of the 
different ohseivations. 

Having stated th)s fundamental diffeience between my 
flpmion and that of Di. Whewell, I must add, that his account 
of the manner in which a conception is selected, suitable to 
express the facts, appears to me peifectly just The expeiience 
of all thinkeis will, I believe, testify that the process is 
tentative ; that it consists of a succeia^ion of guesses, many 
being lejected, until one at last occnis fit to he chosen. We 
know from Kepler himself that before hitting upon the con- 
ception ” of an ellipse, he tried nineteen othei imngmaiy paths, 
which, finding them inconsistent vith the observations, he vias 
obliged to reject. But as Dr. Whewell truly says, the suc- 
cessful hypothesis, though a guess, ought generally to be 
called, not a lucky, but a skilful guess. The guesses which 
serve to give mental unity and wholeness to a cliaos of 
scattered particulars, are accident'> which rarely occui to any 
minds hut those abounding in knowledge anrl di sciphncd in 
intellectual combinations. 

How far this tentative method, so mclispciiBable as a means 
to the colbgafcion of facts for purposes of description, admits 
of application to Induction itself, and what functions belong 
to it in that depaitment, will he consideied in the chapter of 
the present Bool: which relates to Hypotheses On the pie- 
sent occasion we have chiefly to di=;tingnish tins process of 
Colligation from Induction properly so called, and that the 
distinction may be made clearer, it is ■well to adveit to a 
curious and interesting remark, whicli is as strikingly tzue of 
the formei opeiation, as it appears to me unequivocally false 
of the Htter. 
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In different stages of the progiess of hnoivledge. philo'io- 
phers have employed, for the colhgaiiorL of the same order of 
fc^ets, different conceptions. The eaily rude ohaer vat ions ol 
the heavenly bodies, in ■which minute precision "was neither 
attained nor sought, piesented nothing inconsistent with the 
repiesentdtion of the path of a planet as an exact circle, haiung 
the earth for its centie. As ohservations increased in accuracy, 
facts iveie disclosed -which weie uot reconcileable -with this 
simple supposition for the colligation of those additional 
facts, the supposition was varied ; and varied again and again 
as facts became more numeious and precise The earth was 
removed from the centre to some othei point within the circle ; 
the planet was supposed to levolvem a smailei circle called an 
epicycle, round an imaginary point which revolved in a cncle 
round the earth : in proportion as observation elicited tieoh 
facts contiadictoiy to these lepresentations, othei epicycles and 
other escentnos were added, pioducing additional complica- 
't^ons , until at last Kepler s-wept all these cucles away, and 
substituted the conception of an exact ellipse. Even thih is 
found not to lepiesent with complete coirectness the accurate 
obseivations of the piesenfc day, which disclose many slight 
deviations from an cubit exactly elliptical. Now Dr. Whewell 
has lemarked that these successive geneial expressions, though 
apparently so conflicting, weie all correct : they all answeied 
the puipose of colligation ; they all enabled the mind to repre- 
sent to itself with facility, and by a simultaneous glance, the 
whole body of facts at the time asceitamed . each in its tmn 
seived as a coriect description ot the phenomena, so fai as the 
senses had up to that time taken cognizance of them. If a 
necessity afteiwards arose for discarding one of these geneial 
descriptions of the planet’s oihit, and fiaming a different 
imagmary Ime, by which to expiess the series of observed 
positions, it was because a number of new facts had now been 
added, which it was necessary to combine with the old facts 
into one general description. But this did not affect the 
correctness of the former expression, consideied as a general 
statement of the only facts which it was intended to represent. 
And so true is this, that, as is well remarked by 51 Comte, lliese 
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ancient genei alizatiom, eien the ludest and mo?t imperfect ot 
them, that of uniform movement in a eiicle, aie so fai from 
hemy entirely false, that they are even now habitually em- 
ployed by astionomeis when only a lough approximation to 
coirectuess is requiied. “ L'astronomie modeine, en de- 
truisant sans retour les hypotheses piimitives, envisagees 
comme lois reelles du monde, a soigneii&ement inaintenu leur 
valeui positive et permanente, la piopriete de representer com- 
modement les phenom^nes quand il s’agit d"une premieie 
ehauelie. Nos ressources a cet egard sont mSme bien plus 
etendiies, precisement a cause que nous ne nous faisons aucune 
illusion bui la realite des hypotheses ; ce qni nous pm met 
d’employer sans serupule, enchaque cas, celle quo uousjugeons 
la plus avantageiise.’"* 

Di. Wheweli’s remark, therefore, is philosophically ooirect. 
Successive expressions for the colligation of obaerved facts, or 
in other woids, successive desciiptionii of a phenomenon as a 
vhole, winch has been ohseiied only in paita, may, thongli'" 
conflicting, be all conect as fai as they go But it would 
surely be absurd to asseit this of conflicting mdurtions. 

The scientific study of facts may be undeitaken for thiee 
different purposes- the simple desciiption of the facts: their 
explanation , or their prediction : meaning by piediction, 
the determmation of the conditions under which similai facts 
may be expected again to occur. To the fiist of these three 
operations the name of Induction does not pioperly belong • 
to the other two it does. Now, Di 'VyhewelTs observation is 
true of the fiist alone. Gonsideied asameie de&ciiplxun, the 
circular theory of the heaienly motions repiesents peifectly 
well then geneial features - and by adding epicycles witliout 
limit, those motions, even as now known to us, might be ex- 
pressed with any degiee of accuracy that might be requiied. 
The elliptical theory, as a mere description, would have a great 
advantage in point of simplicity, and in the consequent facility 
of conceiving it and leaboning about it , but it would not 
really he more true than the othei Bifferent descriptions. 
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therefore, may be all true but uot, surely, diffeient explana- 
tions. The doctrine that the heavenly bodies mo^ed by a 
virtue inheient in then celestial nature ; the doctiine that they 
weie moved by impact, (which led to tbe hypothesis of voi- 
tices as tbe only impelling- force capable of whirlmg bodies in 
circles,) and the Newtonian doctrine, that they are moved bj 
tbe composition of a centripetal with an original piojectile 
force , all these aie explanations, collected by real induction 
from supposed parallel ca=:es ; and they were all successively 
received hy philosophers, as scientific truths on the subject of 
the heav enly bodies. Can it be said of these, as was said of 
the different desciiptions, that they are all true as far as they 
go ^ Is it not clear that only one can be true in any degree, 
and the other two must be altogether false? So much for 
explanations • let us now compaie different predictions : tbe 
first, that eclipses will occur when one planet or satellite is so 
situated as to cast its shadow upon another , the second, that 
'they will occur when some great calamity is impending over 
mankind. Do these two doctimes only differ in the degiee 
of their truth, as expressing real facts with unequal degrees of 
accuracy ’ Assuredly tbe one is true, and the other absolutely 
filse ^ 


* Dr ‘Whevreil, m hi', reply, contests the diiUnction here drairo, and ndin- 
that not only different descriftion&, hut different expUnatiuns of a 
phenomenon, may all be true Of the three theories respecting the motions of 
the heavenly bodies, he saysi of Dficowry p 231) ITndoubted'y 

all thetc explanations may be true and consisteiit vith ej.i’h other niu.'Rould 
be to if eai-h had been follotreJ out so as to show in what rcdiinei it could bo 
made consistent -with the facts A-nd this -waB, in reality, in a great measure 
done The doctrine that the heavenly bodies -were moved by vortices was 
'UcCessjfully modified, so that it came to coincide in its results, vrith the doetnne 
of au inverse quadratic centripetal force When this point was reached, 

the vortex was merely a Tnaenmery -well or ill devised for producing such a 
centripetal force and therefore di'l not contradict the doctrine of a centnpctil 
force hfewton him&elf does not appear to have been averse to osplaminir 
grivity by impulse Po little i& it true that if one theory be true the o^hcr 
must be fdlse The attempt to expUm grarity by the impulse of streams ot 
particles flovnng tlirough, the universe in all directions, winch I hue men 
tioncd m the PhJoSv^hi/, is so tor from being inconsistent with the Newtoni m 
theory, that it is founded entirely upon it And even with regird to the 
doctiine, that the heavenly bodies move by an inherent virtue , it this ductiine 
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In eveiy way, theiefoit!, it evident that to explain in- 
duction as the colligation of facts hy means of appiopriate 
conceptions, that is. tonceptions which will really express them, 
IS to confound mere description of the obseivod facts with m- 
fereiicfc fiom those facts, and asciibe to the lattei what is a 
chaiacteiibtic propeity of tlie foimer 


itG bi,en TtiAiut, lined in any snch May that it was troaght t'l igrec Mitli Ihe 
nets, the inherent Tirtne mnst haic had its laws dete: named, and then it 
would hare been ionnd that the aiitua had a refeierco to the neutral body , ind 
so, tliP ' inherent Tirtns ’ must have coincided in its eifoct with tha NcMtinun 
force, and then chc two e5:}jlandtioiis would igiee, except sofsj as the word 
' inhsient ’ was concerned And it snih a pait of an e irliei theory as this 
woid mheient mdic.ites, is found to he uiitPii ilile. it is of course rtjrcrod m lha 
tiaiisitiun to Inter ind. moie exact theonas, in luJurtions of tins kind, as well 
m lu wliat Mr Mill calls Desciiptions There is, therctore, shll no valnuty 
discoierahle in tho distinelion which Mr Mill attem)>ts to di iw liatwecii 
descriptions like Kepler’s law of elliptical points, a,i d other a mmijlcis of 
induction” p 

If tha doctrine of vortices had meant, not th.it vortic 6 existed, hut only 
that the planets movad in the '^me manner as if th-y had bcun w lulled by 
vortices, if tha hypothesis ha'l been meiely a mode of rc]ircseating tha facEi, 
not an attempt to aecoemt for them if, in short, it hud bef ii oiilj \ iJcsciip- 
tion , it would, no doubt, have been reconcileable Mjth the Ntu toman theory 
The vortices however, were not a mare aid to conconing the mol ions ot the 
planets, but a supposed physical agent, actively impelling them, a matuintl tact, 
which might be true oi not true, bub could not be liotli true and not tiue 
Aeeording to Descartes theory it was true, aecortlmg to Mowbon's it was not 
true Dr 'Whewell prohatly means that since the phrases, ccntripelal mil 
projpctilt) force, do not declare the uarure but only the direction of tho foitcs, 
the Newtonian theory doe"! not absolutily contr.ulict any lijpcthrMs winch m ly 
be Iramed respecting the mode of ihair piofluction The Newtonian tneo’-y, 
regarded as a mere derv) rjiiiov, ot the pimstary motions docs not, but tlio 
Newtonian theory as an esi-planaimi of them does For in vvluit dot s the 
esplaEUtion consist^ In ascribing those motions tu a general law which obt.ims 
between all p.irtielcs of matter, and in identifiing tins with the law by wh ch 
bodies fall to the ground If the planets are kept in their orbits by a fuice 
whioh draws the pai tides composing them toward', every otliei pn-nelo of 
matter in the solar system, they aie not kept m those oibits by the impulsive 
force of certain stieams of matter which whirl them round Tht one 
explanation al sulutdy excludes the other Fither the planets are not moved 
by Tort'ces oi tlioy do not move hy a law common to all iii,itter It is impus- 
sibie that both opinions cfui he tiue As well might it be said that tliereia ro 
contradiction between the assertions, that a man died, because somabodj killed 
him, and that he died a natuial death. 

So, , again, the theory that the planets move hy a viituo inherent m thar 
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TLere is, hovfpvei, liet-ween Colligation and Induction, a 
leal coiieUtion, nhich it is important to conceive correctly. 
Colligation IS not always induction: but induction is alwavs 
colligation. The assertion that the planets move in ellipses, 
was bnt a mode of lepresenting observed facts : it was but a 
colli g'ation . while the assertion that they are diatvc, or tend, 


cele‘-ti il n iture is iiiLOmp itiLl© is-itli either <it the fwo others either that of 
then moT 0 fl by vorticaa, or that Trliith regards them as movirg by ■ 
property tThuh they hare in ootiimon tntJi the earth rad all terrestrial bodies 
Hi AVhewell says that tin* theory of an mherent tirtue agreio mth N'errtou'i 
when the word inherent ii left out, whiLli of course it would be (he bavs.") if 
‘ found to be unten.ible ’ But leave that out, and where is the theory’ The 
word inherent ?s the theory When that is omitted there remains nothing ex 
cept that tho heavenly bodies move ‘ by a virtue,’’ j r by a power of some sort , 
or by \irtue ot their celestial nature which directly contradicts the doctiuie 
that terrestrial bodies tail by the 'ame law 

If Dr Whewell is not j et satisfied, any ocher subject will serve equally wel’ 
tn teat hie doctrine He will liapllj say that there is ao contradiction betwee i 
'tl e Pim-siun theory and the unJuhtory theory of light , or that theiecanbe 
both one and two electricities or rbat the hjpotliesis of the production of 
the Inghei organic foim.' bj development from the lower, and the supposition 
nt separate ami aiiecessive acts of creation are quite Tcconcileible , or that the 
theory that voUanoee are fed Jrota a centitl fire, and the doctrines which 
ascribe them to chemical action at a comparatively small depth below the earths 
surtice, aie consi stent with one anotber, and all true as far as they go 

If different Ciplanitions of the same fact cannot both be true still 
surely, can different prediction!, Dr Whewirll quarrels (on what ground it is 
not nocesmiy here to consider) mth the example I had chosen on this point 
and thinls an objection to an illustration a sufficient answer to a theory 
Examples not liable to his obiection ore easily found, xf the proposition tnat 
couflieting predictions cannot both be true, can be ma la clearer by any examples 
Suppose the phenomonon to bo a newly-dii:>coyered comet, and that one a^tro 
nomer predicts its return once m every SOOyearc — another ones in every 100 
eau they both be rights 'When Cnlumbns predicted that by sailing aoastantlj 
westwaid he should m time return to the point from which he set out, wliile 
others asserted, that he could never do so except by turning back were both 
he and his opponents true piophetc Were the predictions which foretold the 
wondeig of railways and steamships and those which averred that the Atlantic 
could never be ciossed by steam navigation nor a railway tiain propelled ten 
miles an hour, both (in Dr Whewell s woids) ' true and consistent with one 
another ” ? 

Dr Whewell sees no distinction between holding contradictory opinions oi 
a question of tact, and merely employing different analogies to facilitate che 
conception of the same fact The case of different Inductions belongs to the 
formal class, that of diftercnt Descriptions to the latter. 
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towards the sim, "Rab the statement of a new fact, inferred 
Ly induction. But the induction, once made, accomplishes 
the purposes of colligation likewise It bungs the same 
facts, which Kepler had connected by his conception of an 
ellipse, under the additional conception of bodies acted upon 
by a eential force, and serves tlieiefore as a new bond ot 
connexion foi those facts, a new principle for their classifi- 
cation 

Fuither,the descriptions which are impropeily confounded 
with induction, are neveitheless a necessary preparation for 
induction, no less necessaiy than coiiect observation of the 
facts themselves Without the previous colligation of detached 
observations by means of one general conception, we could 
nevei have obtained any basis for an induction, except in the 
case of phenomena of vety limited compass. W e should not be 
able to affirm any predicates at ail, of a subject incapable of 
being observed otherwise than piecemeal : much less could we 
extend those predicates by induction to other similar subjects ' 
Induction, therefore, always presupposes, not only that the 
necessaiy observations are made with the necessaiy accuracy, 
but also that the results of these observations are. so far as 
piacticable. connected together by general description's, en- 
abling the miud to represent to itself as wholes whatever 
phenomena axe capable of being so represented. 

§ 5. Dr. Whewell has replied at some length to the pre- 
ceding observations, re-statmg his opinions, but without (aa 
far as I can perceive) adding anything material to his foimcr 
arguments. Since, however, mine have not had the good foi- 
tune to make any impression upon him, I will subjoin a few i e~ 
marks, tending to show moie clearly m what oui difference of 
opimon consists, as well as, in some measure, to account for 
it. 

Kearly all the defimtions of induction, by tutors of autho- 
rity, make it consi&t m diawing inferences from known cases 
to unknown ; affirming of a class, a predieate which has been 
found true of some cases belonging to the class ; concluding, 
because some things have a certain property, that other things 
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Tfliicli lesemMe them have the same property — or because a 
thing’ has manifested a property at a certain time, that it has 
and will have that propeity at other times. 

It can scarcely he contended that Kepler’s opei atiou was 
an Induction in this sense of the term. The statement, that 
Mars moves in an elliptical orhit, was no generalisation fiom 
individnal cases to a class of cases. Keither was it an exten- 
sion to all time, of what had been found true at some particu- 
lar time. The whole amount of geneialization which the case 
admitted of, was already completed, or might have been so. 
Long before the elliptic theory was thought of, it had been 
ascertained that the planets returned periodically to the hame 
apparent places ; the series of these places was, or might have 
been, completely determined, and the apparent course of each 
planet marked out on the celestial globe in an uninterrupted 
line. Keplei did not extend an observed truth to other cases 
than those in which it h^ad been obseived * be did not widen 
■the subject of the proposition which expressed the observed 
facts The alteration he made was in the pi edicate. Instead 
of saying, the successive places of IMars are so and so, he 
summed them up in the statement, that the successive places 
of Mars are points in an ellipse It is true, this statement, as 
Dr. "Whewell says, was not the sum of the observations merely , 
it was the sum of the observations see-n under a new jjoint of 
viffLC* But it was not the sum of wioi e than the observations, 
as a real induction is It took in no cases but those which 
had been actually obseived, oi which could have been inferred 
fiom the observations before the new point of view presented 
itself. There was not that transition from known cases tu 
unknown, winch constitutes Induction in the original and 
acknowledged meaning of the teim. 

Old definitions, it is tine, cannot pievail against new 
knowledge : and if the Keplerian operation, as a logical pro- 
cess, be really identical with what takes place in acknowledged 
induction, the definition of mduction ought to be so widened 
as to take it in ; since scientific language ought to adapt itself 
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to the true relations which subsist between the things it is 
employerl to rlesignate. Heie then it is that I am at issue 
vnth Di WhewelL He does think the opeiatious identical 
He allows of no logical piocess in any case of indiietion, 
other than what there was in Keplei's case, namely, guessing 
until a guest! is found which tallies with the facts , and accoid- 
ingly, as we shall see hereafter, he rejects all canons of induc- 
tion, because it is not hy means ot nhem that we guess. Dr 
Whewell’s theory of the logic of science would be very perfect 
if it did not pa&s over altogether the question of Pioof. Eut 
in my apprehension there is such a thing as pioof, and induc- 
tions ditfer altogether from descriptions in then i elation to 
that element Induction is pioof; it is infeiimg something 
unobserved fiom something observed : it requires, therefore, 
an appiopnate test of proof ; and to provide that test, is the 
special jmipose of inductive logic. When, on the contiary, 
we merely collate known ohsei vations^, and, in Di. Whewell’s 
phi aseolngy, connect them hy means of a new conception ; if 
the conception does serve to connect the observations, we haie 
all we want As the proposition in which it is embodied pro- 
tends to no other tiuth than what it may share with many 
other modes of representing the same facts, to be consistent 
with the facts is all it requires . it neither needs noi admits ot 
pioof, though it may serve to piove other tilings, inasmucli 
as, by placing the facts m mental conneuiou wuth other facts 
not pievionsly seen to lesemble them, it assimilates the case to 
another elacs of phenomena, coneeining which real Inductions 
have already been made. Thus Keplei's so-called law brought 
tfie orbit of Mais into the class ellipse, and by doing so, 
proved all the properties of an ellipse to he true of the orbit 
but in this proof Kepler’s law supplied the mmoi premise, and 
not (as IS the case with real Inductions) the majoi. 

Dr Wheweli calls nothing Induction wheie there is not d 
new mental conception introduced, and evorvihmg induction 
where there is Bnt this is to confound two very dsffeieiit 
things. Invention and Proof. The intiodnction ot a new con- 
ception belong b to Invention - and invention may he required 
in any operation, bnt is the essence of none. A new concep- 
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tion maybe introduced for descriptive piupo^^es, and =!0 it maj 
for inductive purposes But it is so far from constituting 
induction, tbat induction does not necessarily stand in need of 
it. Moat inductions require no conception but -wliat was pre- 
sent in every one of the paiticular instances on which the 
induction is gioimded. That aJl men aie mortal is suiely an 
inductive conclusion ; jet no new conception is introduced 
by it, Whoever knows that any man has died, has all the 
conceptions invoked in the inductive generalization But 
Dr. Whewell eonsideis the process of invention which con- 
sists in framing a new conception consistent with the facts, 
to he not merely a necessary part of all induction, but the 
i\hole of it. 

The mental opeiation which extracts fiom a number of 
detached observations certam general characteis in which the 
ohseivad phenomena resemble one another, or resemble other 
known facts, is what >Bacon, Locke, and most subsequent 
'metaphysicians, have undeistood by the word Absti action. A 
general expression obtained by absti action, connecting known 
facts by means of common characters, but without concluding 
fiotn them to unknown, may. I think, with strict logical cor- 
rectness, he termed a Description ; noi do I know in what 
other way things can ever be described. My position, how- 
ever, does not depend on the employment of that particulai 
word; I am quite content to use Dr. Whewelbs tsim Colli- 
gation, or the more geneial phrases, “■mode of representing, 
01 of expressing, phenomena;’* provided it he cleaily seen 
that the process is not Induction, but somethmg radically 
different 

What more may u=efully be s.ud on the subject of Colliga- 
tion, or of the corielative expression invented by Dr. Whcwell, 
the Explication of Conceptions, and generally on the subject 
of ideas and mental representations as connected with the 
study of facts, will hnd a moie appropiiate place in the Fourth 
Book, on the Opeiations Subsidiary to Induction • to which I 
must refer the readei'for the removal of any difBculty which 
the present discussion may have left. 
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CHAPTER III. 


OB' THE GROUND OE INDUCIION 


§ L Induction properly so called, as diatingnislied fiom 
those meBtal operations, sometimes though impiopeiiy desig- 
nated by the name, which I have attempted m the preceding 
chapter to characterize, may, then, he summarily defined as 
Cenerahzation from Experieoce. It consists in inferiing from 
some individual instances m which a phenomenon is ohseiied 
to occur, that it occurs in all instances of a ccitain class . 
namely, m all which re^enMe the former, in what aie i egaided 
as the material circumstances. ' 

In what way the mateiial eii cnmstances are to he distin- 
guished trom those which are immaterial, oi why some of the 
cii cnmstances are material and others not so, we are not yet 
leady to point out. We must first observe, that there is a 
principle implied in the very statement of what Induction is , 
an assumption with regaid to the course of natuie and the 
Older of the universe; namely, tliat theio aie such things in 
natme as parallel cases; that what happens once, will, under 
a sufficient degree of similarity of circumstances, happen again, 
and not only again, but as often as the same circumstances 
lecui. This, I sav, is an assumption, involved in every case of 
induction. And, if we consult the actual coui&e of natme, we 
find that the assmnption is warranted. The uni\ erse, so far 
as known to us, is so constituted, that whatever is true in anj 
one case, is tiue in all ca'ses of a ceitain description ; the only 
difficulty IS, to find wh.it description 

This universal fact, which is oui warrant for all inferences 
irom experience, has been described by different philosophers 
in diffeient forms of language , that the course of nature is 
unifoim ; that the univeise is governed by geneial laws ; and 
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the like. One o£ the most asual of these modes of expression, 
but also one of the most inadequate, is that which has been 
brought into familiar use by the metaphysicians of the school 
of Eeid and Stewait. The disposition of the human mind to 
generalize from experience, — propensity considered by these 
philosophers as an instinct of our nature, — they usually de- 
scribe under some such name as our intmtive conyiction that 
the future will resemble the past ” Now it has been well 
pointed ont by Mr Eailey,''’* that (whether the tendency be or 
not an original and ultimate element of our nature), Time, in 
its modifications of past, present, and future, has no concern 
either with the belief itself, or with the grounds of it. '^’’e 
believe that fire will burnto-monow, because it burned to-day 
and yesterday ; but we believe, on precisely the same gi ounds, 
that it burned before we weie born, and that it burns this very 
day m Cochin-China. It is not fiom the past to the future, 
aa past and future, thlt we infer, but from the known to the 
unknown; from facts observed to facts unobserved ; from what 
we have perceived, or been directly conscious of, to what has 
not come within our experience In this last predicament is 
the whole region of the future, but also the vastly greater 
portion of the present and of the past 

Whatever he the most proper mode of expressing it, the 
proposition that the course of nature is uniform, is the funda- 
mental piraciple, or general axiom, of Induction. It would yet 
be a great error to offer tins large genei alization as any expla- 
nation of the inductive process. On the contiaiv, I hold it to 
be itself an instance of induction, and induction by no means 
of the most ohiuous kind. Far from being the first induction 
■we make, it is one of the last, or at all events one of those 
which aie latest m attaining strict philosophical accuracy. As 
a general maxim, indeed, it has scarcely enteied into the minds 
of any but philosophers ; nor even by them, as we shall have 
many opportunities of remarking, have its extent and limits 
been always very justly conceived The truth is, that this 
great genei alization is itself founded on prior geneializations. 
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The obscurer laws of natme were discovered by meaus of it, 
but. tihe more obvious ones must hare been imdcistond and at,- 
sented to as geneial truths befoie it was e'ver heaid of "We 
should never have thought of affiiming that all phenomena 
take place according to general laws, if we had not hrst cirri ved, 
in tlie case of a great multitude of phenomena, at some know- 
ledge of the laws themselves; which could be done no otbei- 
wise than by induction. In what sense, then, can a piinciple, 
which IS so far fiom being our earliest induction, he regarded 
as oil] wairant tor all the others ? In the only sense, in which 
(as we have slieady seen) the general propositions which we 
place at the head of oiir rea; 3 unings when we tlnow them into 
syllogisms, ever leally contribute to then validity As Aich- 
hishop Whdtely remarks, eveiy induction i& a sjUogism with 
the major piemise suppressed, or (as I prefer expressing it) 
eveiy induction may be thrown into the foim of a syllogism, 
by supplying a majoi premise. If this be nctiiall} done, the 
principle which we are now considenng, that of the unifoimity 
of the course of nature, will appeal as the ultimate majoi pre- 
mise ot all inductions,and wil], tlierefoie, stand to all inductions 
111 the relation in which, as has been shown at so much length, 
the majoi proposition of a syllogism always stands to the 
conclusion, not contributing at all to prove it, but being a 
necessary condition of its being proved ; since iio conclusion 
IS proved, foi winch theie cannot be found a tine m.ijor 
premise 


* In tilts first olitiun a nute was appendpil at tliifi pUce, tontamnig sumi' 
uiticiMm on Archbishop Wh^Uy’a moae cf contaiving the lolatiou between 
Syllogism And ImliJCtiOTi In a suh'-eqaenl issue of Ins Loqu-, tlio 4.rt.libisliup 
made a 1 eply to the oritirjsm, -which indncoil me to e.i,E(;el part of the note, 
mcarporatuig the remainder m the In a still kter edition , the Vrclibi shop 

obserres in a tone of aomething hhe disapprobation that the ob].- lLiohs doubt- 
less lium their being fully answered and found untenable, r, i m sikntly sup- 
pressed, ’ and that hence he might appear to some of his rt adore to bf combating 
a shadow On this latter pmnt, the Archbishop need gi-re himself no unoasi- 
ti6=s His readers, I make bold to say. i^ill fully credit lus mere affirmation 
that tbe olijecUon? have aLfcualij been made ^ 

But 1 .'^ he seems to think Uiat "what he term? the su][iprcs&iGn of the objpc- 
tioas ought not to have been made “ silently, I now break that silence, and 
state exactly iivhat it is that I supp-ossed and why I suppressed that alone 
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The stacement, that the urnfoimity of the couise of natuie 
is the ultimate major piemibe m all ca&ea ot induction, may be 
thought to ieq_uire some explanation. The immediate major 
piemise m ei/ ery imluetive argument, it certainly is not. Of 
that, Aichbishop "VlTiately's must be held to be the correct 
accoimt. The induction, “ John, Peter, &c. aie inoital, theie- 
foie all mankind are mortal,"' may, as he j'ustly says, be thiown 
into a syllogism by piefixmg as a major piemise (what is at 
any rate a necessary condition of the validity of the aigument) 
namely, that what is true of John, Peter, &c. is hue of all 
mankind. But how came we by this maj’or premise? It is 
not self-evident ; nay, in all cases of unwarranted generaliza- 
tion, it 13 not true. How, then, is it arrived at^ Necessarily 
either by induction or ratiocmation , and if by induction, the 
process, like all other inductive aigumentb, may he thrown into 
the form of a syllogism. This previous syllogism it is, there- 
foie, necessaiy to coasiruct. There is, in the long lun, only 
one possible construction. The real piooi that what is tiue of 
John, Peter, &c. is true of all mankind, can only be, that 
a different supposition would be inconsistent vith the uni- 
lormity which we know to exist in the comse of nature] 


wlm.h Le regarded as personal c.itieisin on the An.h'bit.hop I had im 

pxittid ty Iiim the hiTing omitted to ask liimself a paitiouW question I fontid 
that lie had asked himself the question, and could gi^c it an answer consistent 
with Ills own theoiy I had also within tlie conqwss of a parenthesis, hazarded 
Some remarks ou certain general charoctenstios of AicUbishop IVljatoly is, a 
philosopher These remaiks, though their tone I hope, nas neither disiespeet- 
tuL nor arrogant, I felt, on reconsideration, that I was hardly entitled to mike 
least of all, when the matanoo winch I hod regarded as an illvstmtioa of them, 
tailed, as I now saw tn boar them out The real matter at the bottom of the 
whole diaputo, the difieient ntw we take ot the function of the major premise, 
lemains esietly wheie it was , and so for was I from thinking that mv op'nion 
had been tiiliy aufewerod and was ‘ untenable,'’ toat in the sims edition in 
which I cancelled the note, I not only enforced the opinion by fnrther argu- 
ments, but answered (though without naming him) those of the Archbishop 
For not hating made this statement before, I do not think it needful to 
apologise It would bo attaching very great imporUnee to one s smallest say 
mgs. to think a formal retractation requisite every time that one falls into an 
enor Jvor is Archbishop Whatelj s weil-eamed fame of eo tender a quality as 
to require that in withdrawing a blight criticism on huu I should have been 
bound to offer a public an’/’nrle tor having made it 
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WlietlLei there would he this inconsistency or not, may be 
a matter of long and delicate inquiry , but unless there would, 
we have no sufficient ground tor the major of the inductile 
syllogism. It hence appeals, that if we throw the whole 
eoiiise of any indiictive aigument into a series of syllogism^, 
we shall ainye by more or fewer steps at an ultimate sjllogism, 
which will have for its major piemise the piinciple, oi axiom, 
of the uniformity of the course of natuie. ‘ 

It was not to be expected that m the case of this axiom, 
anymoie than of other axioms, theie should be unanimity 
among thinkers with lespeet to the grounds on which it is to 
be received as tiue. I have alieady stated that I legaid it as 
itself a generalization fiom experience. Others bold it to he a 
piinciple which, antecedently to any verification by expeiience, 
we aie compelled by the constitution of our thinking f iculty to 
assume as tiue. Having so recently, and at so much length, 
comhated a similar doetime as applied tr> the axioms of mathe- 
matics, by aigunaents which aie in a gieat measuie applicable 
to the piesent ease, I shall defer the more paiticulai discussion 
of this controverted point in regaid to the fundamental axiom 
of induction, until a more advanced peiiod of oui inquny f 


* Bat thoueh )t IS a condittoD of the TilliJity of every iiii3uet;on that tlioTO 
he anifnimity m the couisu of natvue, it is not a neeeteary oonditioc that tho 
uaiformity ahovld pervade all natnre It is enough that it penades the pir- 
ticnUi class of phcaomena to which the induction reliteb An mdiiction con- 
cerning the motions of the planets, or the properties of the magnet would not 
he Titiated though we were to suppose that wmd and weather aic the sport of 
chance, provided it be assumed that abtronumical and magnetic phenoniona aie 
under the dominion of general laws Otherwise the early eiptnanae of man- 
land would have rented on w very weak foundation , foi in the nif nicy of btiente 
it could not he known that all pohenoTneua are regular in thou course 

Neither would it he correi,t to say that eveiy induction by wliitli wc infer 
any truth implies the general fact ot iiniionnity ui forilcnmiit, even lu reiurem « 
to the kind of phenomena eoueernod It implies, Either that this general fact 
is already Imown, o, that we may now know it as the conclusion, the DuLf of 
Wellington is mortal, drawn from the msbaucss A B and C, implies either tbit 
we hate already concluded all men to he moital or that we are now eliUtled 
to do so lioiu the same evidence A Vast amount of ^confusion and paralogisrn 
respecting the grounds of Induction would be dispelled by hcepnig m view these 
simple considerations 


t Infra chap snti 
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At present it is of moie importance to undei stand thoioiighly 
the import of the axiom itself. Foi tlie pi oposition, that the 
course of natme is unifoim, possesses rather the hievity suit- 
able to popular, than the precision requisite in philosophical 
language : its terms require to he explained, and a stiictei 
than their ordinary siguiiicatioii given to thetn,be’foie the truth 
of the assertion can be admitted. 

§ 2. Every person’s con=:ciousness assures him that he 
does not ahvays expect unifoimity in the course of events ; he 
does not always believe that the unknown vriU be similar to 
the known, that the future will resemble the past, iSTobody 
believes that the succession of ram and fine weather will be 
the same in every future yeai as in the present. IvTobody ex- 
pects to have the same dieams repeated every night. On the 
oontraryj everybody mentions it as something extraoidinary, 
if the course of naturej.3 constant, and resembles itself, in these 
particulars. To look for constancy where constancy is not to 
be expected, as for instance that a day which has once biouglit 
good fortune will always be a fortunate day, is justly accounted 
supe! stition. 

The course of nature, m truth, is not only uniform, it is 
also infinitely various. Some phenomena aie always seen to 
lecnr in the very same combinations in which we met with 
them at first; others seem altogether capiieious, while some, 
which we had been accustomed to regard as bound dowm ex- 
clusively to apaiticnlar set of combinations, we unexpectedly 
find detached from some of the elements with which we had 
hitherto found them conjoined, and united to others of quite 
a contrary description. To an inhabitant of Central Africa, 
fifty years ago, no fact probably appeared to lest on more 
nmfoim expeiienee than this, tliat all human bemgs are black. 
To Europeans, not many years ago, the pioposition. All swans 
are white, appeared an equally unequivocal instance of uni- 
formity in the course of nature. Further experience has pioved 
to both that they were mistaken , hut they had to wait fifty 
centuries for this experience. During that long time, mankind 
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believed m an unifoimity of tbe course of natuie 'where no 
such uniformity really existed. 

According to the notion which the ancients enteitained of 
induction, the foiegoing weie cases of as legitimate inference 
as any mduetions -whatever In these two instances, in i\hich, 
the conclusion being false, the ground of mfeience must have 
been msufScient, there was, nevertheless, as much ground for 
it as this conception of induction admitted of. The induction 
of the ancients has been well desciibed by Bacon, under the 
name of “ Induetio per eniimerationem simplicem, ubi non 
reperitur instantia eontiadictoiia ’■ It consists in ascubing 
the charactei of geneial truths to all propo'^itions which aie 
tiiie in every instance that we happen to know of. This is the 
kind of induction •which is natural to the mind when unaccus- 
tomed to scientific methods. The tendency, which some call 
an instinct, and which otheis account for by association, to 
infer the future fiom the past, the knojvn from the unknown, 
IS simply a habit of expecting that what has been found true 
once 01 several times, and never yet found false, v, ill be found 
true again. Whether the instances aie few oi many, conclu- 
sive or inconclusive, does not much affect tlie matter - these 
are consideiations which occui only on reflection; the un- 
prompted tendency of the mmd is to generalize its experience, 
provided this points all m one direction ; provided no other 
experience of a conflictmg character comes iinsonght. Tlie 
notion of seeking it, of experimenting for it, of mtffi ror/atmg 
natme (to use Bacon’s expression) is of much later growth. 
The observation of natm-e, by uncultivated intellects, is purely 
passive they accept the facts which piesent themsolveb, 
without taking the trouble of seuichmg foi more: it is a 
superior mind only which asks itself what facts are needed to 
enable it to come to a Safe conclusion, and then looks out foi 
these. 

But though we have always a propensity to generalize 
from unvarying experience, we aie not always warranted in 
doing so. Before we can be at liberty to conclude that some- 
thing IS univ'ersally true because we have nevei known an 
instance to the eontiaiy, we must have reason to believe that 
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if there weie in natme any instances to the contiarj. we 
should have known of them This assurance, m the great 
majority of cases, we cannot have, or can have only in a very 
moderate degiee. The possibility of having it, is the founda- 
tion on which we shall see hereafter that induction by simple 
enamel ation may in some lemarkable cases amoonl practically 
to pi oof No such assurance, however, can he had, on any 
of the ordinary snhj'ects of scientific inquiry. Popular notions 
are usually founded on induction hy simple enumeration : in 
science it cariies us butalittle way. aie forced to begin 
With it: we must often rely on it provisionally, m the absence 
of means of more searching investigation. But, foi the accu- 
rate study of nature, we require a surer and a more potent 
inatiument. 

It was, above all, by pointing out the insiifSciency of this 
rude and loose conception of Induction, that Bacon merited 
the title so generally a'^aided to him, ot Founder of the In- 
Muctive Philosophy. The value of his own contributions to 
a more philosophical theory of the subject has certainly teen 
exaggerated Although (along with some fundamental eiiors) 
his wiitinga contain, moie or Jess fully developed, several of 
the most importantpiincipics of the Inductive Alethod, phy^iical 
investigation has now far outgiowu the Baconian conception 
of Induction. Moral and political inquiry, indeed, are as yet 
far behind that conception. The current and improved modes 
of reasoning on these subjects are still of the bame vicious 
(leseiiptionagainist which Bacon protested • the method almost 
exclusively employed by those professing to treat such matters 
inductively, IS the very inthidio jper eiuume') ationem simph- 
esm which he condemns , and the experience which we bear so 
confidenlly appealed to by all sects, parties, and interests, is 
stiU, in his own emphatic words, in&)'a palpatio. 

§ 3. In Older to a better imderstanding of the problem 
which the logician must solve if he would evtabhsh a scientific 
theory of Induction's let us compaie a few cases of incorrect 
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inducUons wiih others which are acknowledged to he legiti- 
mate. Some, we know, which were believed for centuries to 
he collect, weie nevertheless inconect. That all swans are 
white, cannot have been a good induction, since the conclu- 
sion has turned out erroneous- The expeiience, however, on 
which the cbnchision rested was genuine. From the earliest 
recoids, the testimony of the inhabitants of the known world 
was nuanimons on the point The uniform, experience, there- 
fore, of the mhahitants of the known world, agaeemg in a 
common lesiilt, without one known instance of deviation from 
that result, is not always sufficient to establish a general 
conclusion. 

But let us now turn to an instance apparently not very 
dissimilar to this Mankind were wrong, it seems, in con- 
cluding that all swans were white' are W'e also wrong, when 
we conclude that all men’s heads giow above their shoulders, 
and never below, in spite of tlie confjjctiiig testimony of the 
naturalist Pliny ^ As there were black swans, though civi-^ 
lised people had existed for three thousand years on the earth 
without meeting with them, may theie not also be “men 
whose heads do grow beneath their shoulders,” notwith- 
standing a rather less perfect unanimity of negative testimony 
from observers ’ IMost persons would auswei No : it was 
moie ciedible that a bird should vary m its colour, than that 
men should vary in the reluBve position of their principal 
organs And there is no doubt that in so saying they would 
he right hut to say why they are light, would be impossible, 
without entering more deeply than is usually done, mto the 
true theory of Induction. 

Again, there are cases in which we reckon with the most 
unfailing conhdenee upon uniformity, and other cases in which 
we do not count upon it at all. In some we feel complete 
assurance that the future will resemble the past, the unknown 
be precisely Rimilar to the known In others, however 
invariable may be the result obtained from the instances 
which have been observed, we draw fioea them no more than 
a very feeble presumption that the like result will hold in all 
othei cases That a straight line is the shortest distance 
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between two points, we do not donbt to be true even m the 
legion of the fixed stars When a chemist announces the 
existence and piopeities of a newly-discoveied substance, if 
we confide in his accuiacj, we feel assured that the conclu- 
sions he has arrived at will hold univei sally, though the 
induction be founded but on a single instance. "We do not 
withhold our assent, waiting for a repetition of the experi- 
ment . or if we do, it is from a douht whether the one experi- 
ment was propeily made, not whether if properly made it 
would he conclusive. Here, then, is a general law of natme, 
infer] ed without hesitation from a single instance ; an universal 
pioposition from a smgular one. Now mark another case, and 
contrast it with this. Not all the instances which have been 
observed since the beginning of the world, in support of the 
general proposition that all crows aie black, would be deemed 
a sufficient presumption of the truth of the proposition, to 
outweigh the testimony of one unexceptionable witness who 
should affiim that in some region of the eaith not fnlly ex- 
plored, he had caught and examined a crow, and had found 
it to be giey. 

Why IS a single instance, in some cases, sufficient for a 
complete induction, while in otheis, myriads of concurring 
instances, without a single exception known ox presumed, go 
such a veiy little way towaids estalilishing an universal propo- 
sition ? Whoever can answer this question knows more of the 
philosophy of logic than the wisest of the ancients, and has 
solved the problem of induction 


In striotne's. TviieTe\ er the piesent constitution ot space exists , winch we 
have ample leason to believe tliat it does in the region ot the fixed stars 
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01'’ LAW’^ OF NATjJItE, 

§ 1. In the contemplation of that uniformity in the course 
of nature, which IS a&;3umed m evety inference fiom expen- 
encB, one of the fast observations tliat piesent themselves is, 
that the uniformity in question is notpiopeiJy unifoimvty, hut 
uniformities. The general legnlarity results fzom the coexist- 
ence of paitial legiilcuities. The couise of nature in geneial 
IS constant, heoause the comse of each ot the vanous pheno 
menu that compose it is so. A ceitain fact invanaWy occurs 
wheaever ceitain, cucum^tancea are present) and does not occur 
when they are absent, the like is true of anothei tact; and 
tao on, Ehom these separate threads of connection between 
paits of the great whole which ne term natuie, a geiieial 
tissue of connection unavoidably weaves itself, by which, the 
whole lb held together. If A is always accompanied by J), 
B by E, and C by F, it follows that A B is accompanied by 
EE, A C by E F, B C by E F, and dually ABC by D E 
F; and thus the general charactei of leguUiity is produced, 
which, along with and in the midst of inimite diversity, per- 
vades all nature. 

The fust point, therefore, to be noted in legard to what is 
called the uniformity of the comae of nature, is, that rt is rtsell 
a complex fact, compounded of all the separate unrfoirruties 
which exist in respect to single phenomena. These vaiious 
uniformities, when ascertained by what is legaided as a &u0i- 
cient induction, we catl in common parlance. Laws ot Nature. 
Screntihoally speaking, that title is employed rn a more le- 
stiicted sense, to designate the umformities when reduced to 
th&ir most simple expression. Thus in the illustration alieady 
employed, there weie seven uniformities , all of which, if con- 
sidered sufficiently certain, would, in the more las application 
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of the teiiQjbe called laws of nature But of the seven, three 
alone are properly distinct and independent : these being pie- 
snpposed, the others follow of course. The three first, there- 
fore, according to the strictei acceptation, are called laws of 
nature; the remainder not; because they are in truth mere 
cases of the three hrst; virtually included in them; said, 
therefore, to i esult from them • whoever affirms those three has 
already affirmed all the rest. 

To substitute leal examples for symbolical ones, the fol- 
lowing aie three umfmmities, or eal] them laws of nature: 
the law that an has weight, the law that presstu e on a fluid is 
propagated equally m all dnections, and the law that pressure 
in one direction, not opposed by equal pressuie m the contrary 
direction, produces motion, which does not cease until equili- 
bnum is restored. Fiom these three nnifoimities we should 
be able to predict anothei iiniformitv, namely, the rise of the 
meicLiiy in the Toriicelhan tube. This, in the stiicter use of 
’the phiase, is not a law of nature. It is the result of laws of 
nature It is a ca^e of each and everv one of the thiee laws 
and IS the only occuiience by which they could all be fulfilled. 
If the mercury were not sustained in the haiometer, and sus- 
tained at such a height that the column of mercuiy were equal 
in weight to a column of the atmosphere of the same diameter ; 
here would be a case, either of the air not pressing upon the 
sill face of the mercuiy with the force which is called its weight, 
or of the downward pres&uie on the mercury not being propa- 
gated equally in an uppei direction, or of a body pressed m 
one direction and not in the direction opposite, either not 
moving in the direction in which it is pressed, or stopping 
before it had attained equihhiium. If we knew, therefore, the 
three simple laws, but had never tried the Toriicellian expeii- 
ment , we mig'ht chdv,oe its result from those laws The known 
weight of the air, combined with the position of the appa- 
ratus, would bung the mercuiy within the first of the thice 
inductions; the first induction would bring it within the 
second, and the second within the third, in the manner which 
we characterised m ti eating of Eatiocination. We should 
thus come to know the moie complex uniformity, mdepen- 
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dently of specific experience, thiougli our knowledge of the 
simpler ones fiom which it results , though, for leasons which 
will appear hereafter, mrification by specific expeiience woukl 
still he desiiable, and might possibly he mdispensahle. 

Complex uniformities which, like this, are mere cases of 
simpler onfe, and have, therefoie, been virtually affiimed m 
affirming those, may with propriety be called loAVs, but can 
scarcely, in the strictness of scientific speech, he termed Laws 
of Natnie. It is the custom in science, wheiever regularity of 
any kind can he traced, to call the general proposition which 
expresses the nature of that legnlaiity, a law. as 'when, in 
mathematics, we speak of the law of deciease of the succcssi've 
teims of a conveigmg seiiss. But the expression law of 
nature has geneially ’oeeu employed with a sort of tacit icfei- 
ence to the oiiginal sense of the word law, namely, the ex- 
pression of the will of a superior. When, therefore, it appeared 
that any of the nnifoimities which weie observed in naliu’e, 
would result spoutaneously from certain othei unifoimities, no" 
separate act of eieative will being siippo-ed nef’cssary for the 
production of the deiivstixeumformitics, these have not usually 
been spoken of as laws of nature. According to one mode 
of expression, the que.«tion, Whit are the laws of imtiiie ? 
may be stated thus — What aie the fewest and simplest as- 
sumptions, which being granted, the whole existing oi der of 
natuio would result r' Another mode of stating it would he 
thu^i . What are the fewest general propositions from which 
all the uniformities which exist in the uniierse miglit he 
deductively infeired ? 

Every gieat. advance winch marks an epoch m the progiess 
of science, has consitted in a step made towards the solution 
of this problem. Even a simple colligation of inductions 
aheody made, without any fresh extension of the inductive 
infeience, is already an advance in that direction When 
Kepler expressed the legulanty which exists m the observed 
motions of the heavenly bodies, by the tlnee geneial proposi- 
tions called his laws, he, in so doing, pointed out three simple 
suppositions which, instead of a much greater number, would 
suffice to constiuct the whole scheme of the heavenly motions 
so far as it was known up to that time. A sii-mlnr imd still 
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gi eater step was made whea these laws, which at first did not 
seem to be included in any moie general tinths, were dis- 
coveied to be cases of the three laws of motion, as obtaining 
among bodies which mutually tend towards one another with 
a certain force, and have had a certain instantaneous impulse 
originally impressed upon them- After this great discovery, 
Keplei’s three propositions, though still called laws, would 
hardly, by any person accustomed to use language with pre- 
cision, be termed laws of nature : that phrase would be reserved 
for the simpler and more geneial laws into which Newton is 
said to liave resolved them. 

According' to this language, every well-grounded inductii e 
generalization is either a law of nature, oi a result of laws of 
nature, capable, if those laws are known, of being predicted 
from them. And the problem of Inductive Logic may be 
summed up m two questions how to ascertain the laws of 
natuie; and how, aftej: having ascertained them, to follow 
'them into their results. On the other hand, we must not 
suffer ourselves to imaginethat this mode of statement amounts: 
to n leal analysis, or to anything but a mere verbal tiansfoi- 
mation of the problem *, for the expression, Laws of Nature, 
means nothing hut the uniformities which exist among natmal 
phenomena (or, in other words, the results of induction), when 
reduced to their simplest expression. It is, howevei, some- 
thing to have advanced so far, as to see that the study of 
nature is the study of laws, not a law , of uniformities, in the 
plmal number, that the different natural phenomena have 
their separate rules or modes of taking place, which, though 
much intermixed and entangled with one another, may, to a 
ceitam extent, be studied apart : that (to resume our former 
metaphor) the legiilaiity which exists in nature is a web com- 
posed of distinct threads, and only to be nndeistood by tiacrag 
each of the threads separately ; foi which purpose it is often 
necessary to unravel some poition of the web, and exhibit the 
fibies apart. The rules of experimental inquiry aie the eon- 
tiivances for unraveMing the web- 

§ 2 In thus attempting to ascertain the general order of 
natuie by ascertaining the paiticular order of the oceunence 
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of e.ich one of tte phenomena of nature, the most scientific 
pioceeding can be no more than an impioved form of that 
which was piimitiiely pursued by the human iindei standing, 
while undirected by science. When mankind fiist foimod the 
idea of studying phenomena according* to a sti icier and surer 
method than that which they had in the first instance spon- 
taneously adopted, they did not, eonforinably to the well- 
meant but impiacticahle precept of Descartes, set out from 
the supposition that nothing had been aheady ascertained. 
Many of the uniformities existing among phenomena are so 
constant, and so open to obbervation, as to force themselves 
upon involuntary recognition. Some facts are so perpetually 
and familiaily accompanied by ceitam others, that mankind 
learnt, as chiidien loam, to expect the one where they found 
the other, long before they knew how to put then expectation 
into words by asserting, in a proposition, the existence of a 
connection between those phenomena^ No science was needed 
to teach that food nourishes, that water drowns, oi quenches'" 
thiibt, that the sun gives light and heat, that hodiea fall to 
the ground. The hist scientific inquneie aR".uTaed these and 
the like as known tiuths, and set out horn tliem to discover 
others which were unknown : nor weie they wiong in so doing, 
subject, however, as they afterwards began to see to an ulte- 
rioi revision of these spontaneous geneializations ihemselves, 
when the piogiess of knowledge pointed out limits to them, 
or showed tlieix tiuth to be contingent on some ciicninstance 
not originally attended to It will appeal, I think, from 
the subsequent; part of our inquiry, that there is no logical 
fallacy in this mode of proceeding , hut we may see already 
that any other mode is rigorously impiacticable : since it is 
impossible to frame any scientific method of induction, or 
test of the correctness of inductions, unless on the hypothesis' 
that some inductions deserving of reliance have been already 
made. 

Let us revert., for instance, to one of our former illustra- 
tions, and consider why it is that, with exactly the same 
amount ot evidence, both negative and positive, we did not 
reject the assertion that there aie black swans, while we 
should refuse credence to any testimony which asseiled that 
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theie weie men wearing their heads underneath then 
shoulders The fiist assertion was more ciedihle than the 
lattei. But why more ci edible ? So long as neither plie- 
nomenon had been actually witnessed, what reason was the e 
for fmding the one harder to be believed than the other ^ Ap- 
paiently because there is less constancy in the colours of 
animals, than m the general structure of their anatomy. But 
how do we know this ^ Doubtless, fiom espeiience. It ap- 
pears, then, that we need expeiience to inform us. in what 
degiee, and in what cases, or soits of cases, experience is to 
he relied on. Experience must be consulted m oraer to leain 
fiom it under what circumstances aigniments fiom it will be 
labd. We have no ulteiioi test to which we subject expeii- 
ence in general , hut we make expeiience its own test. Ex- 
perience testifies, that among the uniformities which it ex- 
hibits or seems to exhibit, some are more to be lelied, on than 
others and uniformity, therefore, may he presumed, fiom 
'any given number of instances, with a greater degree of a&^m- 
ance. in propoition as the case lielongs to a class in which the 
uniformities have hitherto been toiind moie uniform 

This mode of correcting one generalization by means of 
another, a narrower generalization by a wider, winch common 
sense suggests and adopts in practice, is the leal type 
of scientific Induction. All tu .it ait can do is but to giie 
accuracy and piecision to this process, and adapt it to all 
varieties of cases, without .my essential alteration in its 
pimciple 

There aie of course no means of applying such a teat as 
that above desciibed, unless we alieady possess a general 
knowledge of the prevalent character of the miiioimities ex- 
isting throughout nature The indispensable foundation, 
liheretore, of a scientific formula of induction, must he a suri ey 
of the inductions to which mankind have been conducted in 
unscientific practice , with the special purpose of ascertaining 
what kinds of uniformities have been found perfectly ini ari- 
able, peivadmg all nature, and. what are those which ha\e 
been found to vary with diffeieuce of time, place^ oi other 
chaugealile circumstances. 

TOL. I. 
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§ 3, The necessity of such a stnvey is confirmed by the 
conaideiatiou, that the stiongei inducUons aie the touchstone 
to which we always endeavoui to bung the weakei. If y>c 
find any means of deducing one of the le^s strong inductions 
Irom stionger ones, it acqunes, at once, all the stieflgth tjf 
those fiom which it is deduced, and even adds to tha^ 
hliength , since the independent espeiiencc uu which die 
weaker induction pieviou&ly rested, becomes additional eii- 
dence of the tiuth of the bettei esUblislied Uw iii whidi it u 
now found to he inelnded. We may have infened, fiomhis- 
toiical evidence, that the uncon ti oiled power of a monarch, 
of an aiistoQiacy, or of the majority, will often he abused • 
hut we ora entitled to rely on this generalization with much 
giealei assurance when it is shown to be a coiollai j from still 
better established facts ; the very low degiee of elevation of 
charactei ever yet attained by the aveiage of mankind, and 
the little efficacy, for the most paih^ of jibe modes of education 
hitheito practised, in maintaining the piedominance of leason • 
and conscience over the selfish piopensi ties. It is at the same 
time obvious that even these moie general facts deiive an ac- 
cession of evidence from the testimony which histoiy beats to 
the effects of despotism. Thestiong induction becomes s1ill 
stronger when a weaket one has been bound up wnth it. 

On" the other hand, if an indnetion conflicts with stronger 
inductions, oi with conclusions capable of being coiiectly de- 
duced from them, then, unless on reconsideration it should 
appear that some of the stionger inductions have been ex- 
piessed with greater univeisahty than theii evidence wairants, 
the weakei one must give way. The opinion so long preva- 
lent that a comet or any othei unusual appearance ni th<^ 
heavenly regions, wa^ the piecursoi of calamities to mankind, 

01 to those at least who witnessed it, the belief in the voia- " 
city of the oiacles of Delphi oi Dodoiv.; the lelianco on 
astrology, or on the vveathei'p: ophecies in almanacks, vvcie 
doubtless inductions supposed to be grounded on exprricm e 


* hr WTienuU {FhJ of- l)iit.00, p 216 ) will not allfci tliosci iiid ^iiiiil ir 
n leoasjddgmei'a tu tc cilhii indiirticmv , inasmiuh as such srpr r&titious 



lAWa OF 'f TnilE 


371 


aji 1 faith in such del n ona seemR qu te able of hnl 1 ng o t 
ag-nnst a great multit Je ,,f lailurea, prov.dvd .t be nourinhv-d 
by a ri-aaouable number of ea=!Udl cmneidenees between the 
pieJictioa and the event. What has really put au end to 
these lubufficient inductions, is their luoonsistenuy with the 
stiongei inJuctiorib siibsrquently obtained by scientific inqmiy, 
lespectiug the causes on which toiiestrnil events really de- 
pend , and where those scientific tiuths have not yet peno- 
ti ited, the same in similai delusions still piovaiL 

It may be afhimcd as a geneial pmiciple, tliat all induc- 
ti JUS, whether stiong oi weak, which can be connected by 
1 itiocination, aie eonfiiroatoiy of one anothei , ■ftbilc any 
which load dedueiiiely to consequences that are mcompatihlc, 
become mutually each otbei’s test, sliowing that one oi oihei 
must be given up, oi at lea-st moio guaidedly e\pie&sed. In 
the case of inductions which confiim each othei, the one 
which becomes a ooaclAsion fiom xatiocmafcioii Ubcs to it 
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least tie le^el of ce ta ntj of the -ffeakcst ot thoie fiora li i 
It IS (ieluced while m geaeral ail a.e mo.c oi less inereased 
in eertamty. Thus the Torntelhan expeiiincnt, tihoi,i(h -i 
mere case of thiee more genoial laws, rsot only strerigikeiit J 
greatly tl)e,e\ide»ee ob which those laws rested, hut cimvcnud 
one of them (the weight of the atmospheie) from a scill douht- 
fill geneiahzatiou into a complefeiy estahiibhed ductime. 

If, then, a suivey of the uniforinitxes which have been 
a'lcertained to exist in natiuv, should point out some ■which 
as foi as any human puipose lequires ceitamty, may he coa- 
sideied quite eertaio aad quite imiMusal ; tlioii by mean a ot 
those uuifoimities we may he able to laiso multitudes oi otb( i 
inductions to the same point in the scale. For if we can 
show', trlth respect to any inductu^e infeience, that eithei it 
must be true, or one of these certain and tiaiieibal inductjcnii 
must admit of an exception; the foimei gcueiaiimtion n;il 
attain the same certainty, and ind*feaiibletiess within tin 
bounds assigned tent, which are tile aitiibutes of the J.ittcjr 
It null be pioved to be a law and it not a result of otlni and 
simpler laws, it will be a law nl nainie. 

There die buch ceitaiu andunimsa) inducttous , audit is 
because theie aiesuLh, tiiat a Logic of laductmn to posoibhc 
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OF TUB LAW OF TTNIVGRSAL CAUijVTIOX, 

§ 1. Tire plienomeua of ualiire exist in two diatinci 
leLiUons to one anolliei ; that of eimultaueity, and that of 
bui oet^sion. Eveiy plienomcnun is related, m an umfoim 
iDinnei, to some phenomena that coexist with it, and to some 
that have preceded and will follow it 

Of the uniformities which exist among synchionous pheno- 
mena, the most impoitant, on eveiy acconiit, are the lawo ot 
number: and next to them those of space, or, in other woids, 
of extension and figure. The laws of number aie common to 
synoinonous and successive phenomena. That two and two 
make foui, is equally tiuc whothei tho second two follow Die 
hist two or acoompauy them It is ns tiue of diiy-s .md y at^ 
d,'. of foet and mches. The Jaws of extension and figuie (in 
otliei words, the theoiems of geornetiy, fiom its lowest to its 
higliest luanchcs) aio, on tiu' contiaiy, laws of simultaneous 
piieuomena only. The vaiiuiis paits of spaw, and of the oli- 
js Its which aio said to fill space, coexist ; and the unvaiying 
hwy which aie tlie subject of tin science ot gooim fry, arc an 
extires'^ion of the modi of ilioii coexistence. 

This IS a c'labb of laws, oi in othei woids, of unifoiinitK s, 
tm the comprehension and pioof uf which it is not nceessaiy 
to suppose any lapse of time, any vaiiety of facts oi eviuits 
biicceediiig one another. Tlie piopositions of geometry are 
independent of the succession of evi-nts. Ail things which 
possess exlenoioit, or, in otliei woids, which fill space, are sul)- 
joct to geometiieal laws Pos'Jessiing extension, they possess 
figuie; possessing figure, they muit possess some figure m 
pailiculdi, and have all the properties which geonaetiy assigns 
to that figure If one body he a sphere and another a 
cylinder, of equal height and diameter, the one will he exactly 
iwo-thiids of the other, let tlie n.iture and quality of the 
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material be wlmt it will. Again, each body, and each point 
of a body, must occupy some place oi position among otUoi 
bodies; and the position of two bodies relatively to oacb 
other, of whatever nature the bodies be, may be imeriingly 
interred fiom the position of each, of them relatively to any 
third body. 

In the laws of niimbeT, then, aiid in those of spar e, we rc- 
togni?e in the most unqualified manner, the iigoious uni- 
leisality ofivhich we are m quest. Those laws have been in 
all ages the type of eeitainty, the etandaid of eoTOpaiivjri for 
ill infeiior degrees of evidence. Then mvauability is so pei- 
feet, that it lenders us unable even to conceive any exception 
to them ; and philosopheis have been led, though (as 1 have 
endeavoured to show) erroneously, to consider then tvidencf 
as lying not m experience, but in the oiigmal constitutjon of 
the intellect. If, theiefore, fiom the laws of space and num- 
ber, we were able to deduce unifoimiiies of any other desen])- 
tion, this would be conclusive evidence to us that those othci * 
uniformities possessed the same iigorous certainty, Jluttliis 
we cannot do r’rom laws of space and nurabei alone, ito- 
thing can be deduced bui laws of space and numbci. 

Of all truths relating to phenomena, the most valuable to 
us are those which relate to the oidei of their succession. (Jn 
a Icnow ledge of these is founded every reasonable anticipation 
of future facts, and wbatevei powei we possess of inlinetjciitg 
those facts to our advantage. Even the laws of gi*omctry am 
chiefly of practical impoitance to us a' being a portion oi ijie 
premises from which the order of the sncce^isiou of [)}ifm(i- 
mena may be inferred. luasmuch as the motion of bodies, 
the action of forces, and the propagation of influences of all 
sorts, take place in certain lines and over dt brute spacis, iho 
properties of those lines and spaces are an important pait of” 
the la vvs to which those phenomena are Uicmsches subjui. 
Again, motions, foiees, oi other influences, and timt's, ait 
numerable quantities , and the properties of number 
plicable to them, as to all other things, fint though f he laws 
of numbei and space aie impoitant elements in the amerfaiu- 
ment of unifoimitiea of succession, they can do nothing to- 
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■w"itLj t when tak n by thcrriHlvea T1 cy can only be m ide 
I ^ftnimental to tkit purpo':,e when T\e fOmbifie Wilb Lie i 
uiilitional pjemi&eri, expie&si^-c of uiiitoaniLicd ot sucee^tiiun 
cilieady known By takincf, for instance, ok pieiniKes tbchH 
p'Opositj,ons3 that bodies acted upton by amnsfontEinPOU"<fo'ep 
move with umfoim velocity iii stiaight line.'' , 'that bodiO' 
.icied upon by a continuous foicc move with nccelfiaterl velo- 
city m htiai^ht Ime^ ; and that bodies acted upon hy tv^o 
toiccs in difteicut duecLions m >ve in the diagonal of a paial- 
lelogiam., whose sides repiesciit the diioction, anil quantity of 
those foicey 5 wo may by corabimng those tiui.hs with [no- 
pobilioiis 1 elating to the piopeitios ot straight lines and of 
paiaUelogramij, (as that a tinnglc ib half o p>uallelogi:im of 
the same base and altitude), deduce another i.opoitant iim- 
foimity of buccest'ion, viz., that a body moving lound a centi c 
of foice de'Cnbes aieas pro2>ojt.ion'i] to the Limes. But unices 
theie had been, laws of.suciession lu oiu piomisoK, there couVI 
have been no tiuths of siicccsbiou in oiii conchi'.ions .iV 
‘■iindcii romaik miglit be ex.tendtd io r'ciy otlici class ot 
phenoinona leally pccahai, and, had it been atticuded to, M'aild 
hive fjiewnted many clumoncai attoinjit^ at dcmonstiatioii'- 
ot the indemnuHt lablc, and cxjilanaliuns which do not evplfun. 

It i,s not, thon'ioie, enough foi ins that the laws of space, 
■which arc only laws of .simultaneous jihcnomcnr, and the Liws 
ot numhei , w hich though tiuc of sncee.s''.\c jiluiionicna iJorxd 
lelitc to then succession, poischs th(' iigoious oeitamty and 
umvusality ot which we arc m sciueli. We must emlcavoui 
to find some law of succes'Jion which has th ose same .'ttiibub s, 
ind is theicfoie tit to he made the found. if, ion of pioccssec foj 
cliscoveiing, and of a test foi \eiifyirig, all oLhei miitormilU' 
of succession. This fundamental law must lescinbie tlte 
fiuth,' of geometiy in Llicii most lem.iikahlc potuliaiity. that 
ot never being, in any instance 'whatev'ci, defeated oi sus- 
pended by any change of cncumstances. 

Now among all those uniformities in the succession of 
jihciiomena, which i^omirion ohseivation is sufficient to bung 
1o light, tlicue are very fow which have any, meu appaiouf, 
juctciision to this ngoious indefoasibility : mid ot those tevv, 
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one only has "been fo od capable of completely sultan ng xt 
111 that one bowerer we xecognihe s, taw wliicii is uflii^eisa 
also in anotbex se3=e ; it is coexteusi’te wiib the entire field o 
successive phenomena, all instances wliarever of simcessioa 
being examples of it. Tins law i6 the Law of Causation, 
The truth that every fact which has a beginning has a cause, 
IS coextensive witii human expenence. 

This geneiabzation may appear to some namds not to 
amoimt to much, since after all it asserts only this ; “ it is a 
law, that evdiy event depends on some law • it is a law. 
that there is a law for everything,"'’ We must not, bowe\er, 
conclude that the generality of flie piiaciple zs merely verbal ; 
it will be found on inspection to be au vague oi nnmentuiig 
assei'tion. but n most impoitant and reallj fundamental tiuth. 

§ 2 The notion of Cause being the root of the whole 
theory of Induction, it is indispensablg that this idea should, 
at the very outset of our itiqnny, be, with the utmost piacti- ‘ 
cable degiec of pieeision, fixed and detei mined. If, indeed, 
it weie necessary for the pin pose o+’ inductive lugic that the 
stiiie should be quelled, wbieb Iws so lyiiir laged among the 
diffeicut schools of uietaphyMcians, lespccting the origin and 
ana) Vila of our idee of causal ion; the promulgation, oi at 
least the general leceptioa. of a tine tbeozy of induction, 
might be considered desperate for a long time to come Ihit 
the feciente of the Investigation of Tmth by moraua of Kvi- 
denee, is happily independent of many of the contioveisies 
which pel pies, the science of the ultimate constitution of the 
human mind, and is undei noaetessity of pushing cbo analysis 
of mental phenomena to that extieme limit vihich alone ought 
to satisfy a metaphysician. 

X piemise, then, that when in the cotuse of this inquiry I 
speak of tlie cau^e of any pbenomenon, I do not mean a cause 
which 33 not itself a phenomenon : I make no lescaidi uito 
the ultimate or ont olog ical cause of anything. To adopt a 
distinction familiar m the wrirmgs of the Scotch metaphysi- 
cians, and especially of Eeid, the causes with which I concern 
myself axe not at, but pki/sical causes They are causes 
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n thit senBe alone, vh cli oj e pi ysiuil f ct ih sa d to be 
the 1 ise of an ther Of tl e effic nt cn bcs of phono nn 
01 wl^ether any such canses exist at all, I am not called upon 
io give an opinion. The notion of causation is deemed by 
the fecliuoL of iiielaphysics most in 'vogue at Uio piesent 
moment, to iinplv a inysteiious and most powerful tie, such 
as cannol, oi at least does not, exist between any physical 
fact and that otlnu physical fact on winch it is invaiiably 
consnjiicnf, and wliieh is pitpulaily teimcd its cause; and 
1 lienee is deduced the nipposcd necessity of ascending liighei, 
into the essences and inheieut con-,ti1 ution of filings, to find 
the tl tie cause, the cause which is not only followed by, but 
actually piodiiccs, the effect. No such necessity exists fot the 
pmposes of the piesent mquny, nor will any such docti me be 
found in the following pages. The only notion of a cause, 
whifh the Iheoi y of induction reipuies, is sticli a notion as 
<<ni be gained fiom experience The Law of Causation, ihe 
' ic'cognition of which is ihe main pillar of mductivo buonce, 
IS but tlie familiar Irutli, that invaiinbiijiy of succission is 
fui iid by obsc'j vation to obtain bcl-wccn iiery fact in natuie 
md some otlu s fact winch has pleaded it ; inch']icn<lently of 
<d! cousidcintioiH icsjtccting thi nUunato modo of pioduction 
oi plieiiomena^ and ol eveiy ofhei cpiesiion regaiding the 
U liurc oi 'rJungs lu I heitiselvcb.'’ 

Jlet’wceai the piieiiomena, tliim, which exist at aiiymbidn!, 
and the phenonieua, wjiuh cvibi. a1 the succeeding lusf.mt, 
ihere is an nivanahle onh t of sufa ssion . find, as we said in 
spi akuig of the geneial umfoiinit y ot the couibo of naiuie, 
this web IS composed of sc]uuat.e hbie.s ; tins eolleotive oidia 
is made up of piirtieular sapieuces, obtaining invanably 
among the bepamte patfs To ceitam laels, eeitam fads 
always do, and, as ive believe, will < ontiiiiiu to, succeed The 
in\ ai lable aniecedeut is termed the cause , the invuuahlG con- 
sequent, the effoci. And the utuvcibahtj of the law of causa- 
tion eonhibis in this, tliat every consequent iw connected m 
this inannoi with some particular aiitccodent, or act of aiite- 
( edenfs Let the fact be what it may, if it has begun to exist, 
it was pieceded by some tact oi facts, with which it isiman- 
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a'bly conneett'd. Foi every event; iLcre exists some comLino.- 
tion of ohjeets or events, some given cotLcuiience of ciicum- 
stanoefe, positive and negative, the occuiTcnce of which is 
always followed hy that phenomenon. may not Inue 

foimd out what this coiicmience of eiieumstaiiGGs may be , 
but we nevei doubt that theie is such a one, and that it never 
occurs witbonr having the phenomenon in question as its 
eftect or consequence. On tlie iiniveisality of this tiutb de- 
pends the possibility of leducmg the inductile piocess to 
rules The undoubted assitranee we have that there i& a 
law to he found if we only knew how to find it, will be seen 
presently to he the soiiice from which the canons of the In- 
ductive Logie deiive then validity. 

§ 3 . It IS seldom, if over, between a consequent and 
single antecedent, that this invariable sequence su'bsibt'!. It 
IS usually between a consequent aud t\ie sum of se\ 03 al ante- 
cedents ; the coneuiience ot all of them being loqui&ite to* 
produce, that is, to be ceitam of being followed by, the con- 
sequent. In such cases it i& veiy common to single OTib one 
only of the antecedents under the denomination of Uaiise, 
calling the otheis merely Conditions, Thus, if a person eats 
of a paiticular disii, and dies in consequence, that is, would 
not have died if he bad not eaten of it, people would be apt 
to say that eating of that di^h was the cause of his death 
There needs not, however, be any mvaiiahle cmmectLOii lic- 
tween eating of the di-h and death; but theio ceitaiuly is, 
among the circunastaiices which took place, some combinahyn 
01 othei on which death is invariably consequent • as, for lu- 
stanee, the act of eating of the dish, combined with a pai- 
ticular bodily cou-^titution, a parfacuiar state of pi esent health, 
and perhaps even a ceitaiu state of the atmosphere ; the whole' 
of which eircurastances peihaps constituted in this paiticiilai 
case the oonditiosis of the phenomenon, ox, in other words, 
the set ot antecedents which deteimined it, and but for which 
it would not ha\p happened. The real Gause, is the whole ot 
these antecedents : and we have, philosophically speaking, no 
right to give the name of cause to one of them, exclusively cT 
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the otheiF. "What, j.ii the <.ase wo have supposed, dii'j.MUse' 
the inooiiectnesa of the expicsBion, ib IhiK: t)iat the \aiioi o 
conditdons, except the smt'le one of eating tlie food, wck' not 
etiiuts (that IS mstantanf- oub changes, ora uceession-s oi instin- 
taneoiis changes) hut states, possessing moie oi less of pei- 
manency, and might theietoie have pieceded the effect Ity 
an indehnite length ot dmation, ioi want of the event whicli 
was requisite to complete the leqniied concurrence of condi- 
tions ; while as soon as that event, eating the food, oceum, 
no othei cause is waited for, but the effect begins immedi- 
ately fo take place, and hence the appearance is piosentcJ 
of a more immediate and close connection betwc'en the (-■ffert 
and that one antecedent, than between the effect and tlie 
lemaining conditions. But though we may think piopc'i to 
give the name of cause to that one condition, the fulfilment 
of winch completes (he tale, and biingb about the effect with- 
out further delay ; this^couditioii has ually no cloaci icditiou 
•to the effect tlian any ut the othei coiulitions has. All tin 
conditions wcie equally indispousablo to tlu pnnluci ion of the 
c orisi'queut ; and the s(ateiiie>ut ol the caiisi' is itieompli 
unless in some shape oi othei wo iiilroducc tlicin all. A min 
takes moiciiry, goes out of doois, and catches r-oid tVe 
say, jicrb.qis, tliat the cause ot his taking cold was exposim' i u- 
the an It IS chai, liowcMi, that his havinq taken men in’) 
iTuy haic been a iioccs'-aiy coudition of lus eatehing told 
and though it might consist with usage fu ^ay fhal the tai s 
of lus aitai k Was exposuio (he au, to Ik' aocnuile wo ougl ' 
to say that tht' cause was uxj;nwuio to 1 he au while undei tli 
(Uect of mcrouiy. 

If we do not, when airumg at accuracy, eiiairteiato all tlie 
tonditioiis, it is only hecause sotno of tlieui will lu most case-. 
*b( 'uiidcutood wiflitmt. being expiessiA, or because for (he 
fiurpose in new tiny may without deinment ho ovmlookid. 
Fca evamplc, wlK 11 we say, the caubc of a man’s deatli w.s 
(hit lus foot slipped in oiimbing a laddur, wc oiuit as a tiling 
uuiieiessaiy to be f,latcd the Lneumstiince of his weight, 
(hough quite as indiqioTisahlo a condition of the effect which 
took place. When we say that the assent of the mown to tt. 
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till matea t law ws mean tl at the laaent 1 ng ie\er given 
until all the other cond t ons are lolfll d makoc p the 3 ji 
of the conditions, though no one now regards it as the psiii- 
cipal one. When the decision of a legislative assembly luis 
been determined by the casting vote of the chaimiarL, wp 
sometimes -ay that tins one person was the cause of all the 
efiects which resulted fiom the enactment. Yet we do not 
really suppose that his single vote contiibntcd moio to the 
result than that of any othei person who voted in the affn mo- 
tive : hut, for the pmpose we have in view, which la to insist 
on his individual lesponsibility, the pait which any other 
pel son had in the transaction is not material. 

In all these instances the fact which was dignified witli 
the name of cause, was the one condition which came last into 
exi=tenGe But it must not be supposed that in the cinplov- 
ment ot the teim this 01 any other rule is aJw'ayb adheted in. 
Yothiug can better show the absence jif any scientific giouml 
for the distinction between the cause of a phenomenon and its** 
conditions, than the capiicious manner in which we seJci t 
from among the conditions that which we choose to ricnoini- 
nate the cause. However numeious the conditions may ho, 
theie IS baldly any of them which may not, accoiduig to the 
pmpose of our immediate discourse, obtain that nominal pit- 
eminence. This will he seen by analysing the conditions of 
some one familiar phenomenon, Foi example, a stone tliiown 
into water falls to the bottom. What aie the conditions of 
this event In the flist place there must he a stone, and 
water, and the stone must he thiown in(,o the watn , but tin so 
suppositions foiming part of the enunciation of the pJnmo- 
menon itself, to include them also among the conditions would 
be a vicious tautology , and this class of conditions, thei ( foje, 
havenevei leceived the name of cause from any hid tin* Ajh*^ 
totelians, by whom they were called the uiaferted cause, mu vi 
I'liaterialis. The next condition is, theie must be an c-aitli . 
and accordingly it is often said, that the fall of a stone is 
caused hy the eaith , or by a power or property of the eaith 
01 a foice exerted by the earth, ail of which are meiely round- 
about ways of saying that it is caused by the earth , or, lastly, 
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tl e eirtl s ^ttnict on 'wh c also s only a Loohn al modt of 
Sk tlift tlit ntLoti^/ir., Witl^ tlit^ nd^litn r a,! 

■[(aitaculaiity tliat the molaon is to'V(aul& the oaith, which 
not a chai.icter ut the cause, but of tlie effect Let Hh now 
](a^s to anotliei condition It is not enough ihat the emth 
should exist , the body must be within thu,t distance from it, 
in vinch the earlli s <iiti action piepomkiLitus ovci that of aii'y 
oiliM ))ody. Aecmdmglv we may sny, and the expiesninn 
would be confi-sstJlv coneet, that the cause ot the stoni "b 
f tiling la ith being tviLlmi I he hplwie of the earth's attraction 
pi ocf cd to a furtlier condition The stone is imniei sod in 
w itei : it is llKuetiue a condition of its reacdimg the gjonnd, 
th it its speciffc giavity exceed that ot the suiroiinding liuid, 
01 in otfu'i woidri that it surjiass in weight an cojual \uluin( ot 
w it('f. Aecoidingly any one would be acknowledgorl to speak 
comeily who sa,id, that the cauae of the stone s going to ihe 
hottoin IS lib evecoduig in specific gravity the fluid lu which it 
Is iiatntosod. 

Thus we see llnd. oacli and oveiy conddioii of the pin no- 
un non nniy he taken ur I'stnni, and, vViHi epnal piujiiiot' in 
lomirion prulfuice, but vviih etpial iinpropuel \ in saeuiific dis- 
oouj se. niav la sfioken ot ns if it wen tlio mitiic enusp And 
in ]rractie(', lhal -[initunhu condition is nsunlly styled the 
c uisis whose siiaie in the mailer is siiptulnuillv tiieiuos! tou- 
spieuons. or wtuiso nspu'-iti ness to thopioduction ot thmficct 
we hapjieo to ho lUbistiug on at fhe moment So gn atia tin 
force ot this last coiitiidmiil mil, tirat rt somet iiiif's nidiu ( i us 
to give flu nainu of < ause even to otn of thr^ iieg itivt eondi- 
imus W( sajx for example, Tire aim) was snrpuscu bceause 
ihe sent uiel was off hia jrosi. But siiu o lla' tjentanel's ahsfoK ^ 
^w IS not what cieated tlio enemy, or put th< soldiers asleen, 
how did it eiuibc them lo be am prise cl ^ All iliut is if ally 
irnanl is, that the event -worild not ha\G h,i})p(nod if ho Iiad 
he I iL at Ills duly. If is being off his post was no produciug 
came, but the inoto abisHice ot a pieveuting cause it wis 
smiply efiuivaleni to his non-existenco. hTam nothing, fioin 
a mere negation, no const^qiiences can pi-ftceed. All efftcls 
aie connected, by tlie law of causation, with some set of 
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] OS i ia ronrl taons negai ve oae ife is ti e be ug al no i 
I raj's leq red n add t on In other wids every hact o 
pi enotnenon whidi lid'? a 'bejrmuiug', mvanably aribcs whcs: 
^ome certain conibination of positive facts exists, provnltd 
eeitain othe? positive facts do not exist. 

Xliere is. no cioubl, a tendency (winch, our first esarople. 
that of death from taking a pauicnlar food, sufficiently illit^- 
tiates) to a-.^ociate the idea of cau^atiou witli the pTo.i: 3 mate 
antecedent event, rathei than with any of tlie antecedent 
states, 01 permanent facts, which niiiy happen also to be coa- 
dition'. of the phenomenou , the reason being that the ei-on) 
nor oclv exists, hut begins to exiht naraedialely pieviou^. 
whJa the other coodihoas may have pre-existed fur an w- 
dannite t'lne. And tins tendency shows it^idf veiy imldv 
111 the different logical fittions vihicii ate le&oited to, evwi hj 
men of soience, to ai<ud the ncces&ity ot giving the name 
of cause to anything' winch had exihtod.for an ludotejiiiiiiate 
length of time before the etfect. Thus, lathi i than suy that 
the eaith causes the tali of bodies, they asenho it to i fo/'ce 
c-xerted by the eaith, or an athaeflou by the eaith, abstme- 
tionw whuli they can represent to themsehc^ as exbaosiod by 
each effort^ and tbeiofoie con'-tituiing at each suocvf'ue in- 
stant a flesh fact, simultaneous with oi only immediately pu- 
ccding the effect, Ina&mnch the comiug of tbr- OMi.am- 
stance which completes tin, asseionblage of condituuia, a 
change or event, it thence happens that an event 's .dwais 
the antecedent m closest apparent pioximitj to the cuko- 
qii«nt : and this may account foi the illar>ion -vvlnch >, 

113 to look upon tlie pioximale ev^^rit as standtiig man jc ('u- 
liaily in the position of a cause tiiaii any of tbo .u.l^wivJnii 
states. But even this poculiaidy, of being m clo^'u [uoxunily 
TO the effect tiua any other of its conditiDns, it,, as wo 
abeidy seen, far fiom being nceessaiy to the common ijumuu 
of a cau=!e j with winch notion, on the contiary, anj one of An 
conditions, oithei positive Qi negative, is fouml, ok (x;c,.stou, 
completely to accord.'” • 

Tiis til, it .aij dn.l p^piyoBc of thi> tion .1:1 ions ot u 

ni ly be laJ is oi' ii™ oi^oioP!) aud ror .ame jiUT-poies, ''poUtl iif .i-s lb. 
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The ca ise tl en ph loa ph (hiHj '^peak e sum total 

f the cond ti b pob t e ai I n \e t lLcq tog tl e the 

wli le of tie contmgeiu..eb of cvtr^ des.r pfmn, which hen;g 
realized, the conbequent invanably follows. Tlio negati\e 

I in'!?, tis bceu Jispnted by tin inLoUif'ent rtviBwoi nf thii 'woill m the P rt*, 
^ etiftf /foytiJf (the pi alsiio^sor of thi jasti/ i/iteuineil W/ihhmd whey 

iiumtuiue. Lint' wf ilw.iys rippiy tjjc wuid aiusg i ithcr tu tlut olciudit ni 
the ante coilents which o-vgictc«s /on.r, ami Arhich ■would /e/ir/ ,it ,ill tinns lo 
jiiudun, Uu' (' imo 01 ' a 'umdui efiuet to tlwt whitii, under eorhiin conrhlious, 
iL'Sodd wtu illy produCL ’ And lie says, th it ‘o Very one \ oiild fed, t'o 
i yptc.i'SioTi, tint tlin (.nuse of i siupiiso WiSr tlio dentniol's bein,e; off ]jis post t j 
bo ni(iritL.l , hut that the '* diurotut at oi fiyi'Cu whuii di/ r Inni off his post 
nndd ho so called, because ui doing so it roinovcd i lObistuig pcioi wiiuli 
Would have pi cy'cntecl the sUipiUBfi ” I cauiiot tlnnlc that it would he wiiyup 
to siv tint tlic STcat took placo bes,ause the soutmul ihsoat , and yet 
ii^lit to saj th'D it took phiec becSMise he iyi,s brihod to he ile'cnt 8iuCe the 
only (hieit olfo' t of tlia hiilio 'has his ihseiKi*, Ilia luibe c-OuUl Le cillod tlio 
1.1 niote ecusc of the suiprisu, onh on tlm RUjipositiun that the absune was tin 
jnOvundlo ciuse aor does it soem to mo th.il my one (who hud not a Lheoiy 
to supi urt) would ufio flit one ft'qyrcssioii ind leject Uu olhei 
* Tin lovn vul ohseiycs, thit ■wlion i pi icon dn s ot pjisou, his pussessiou t 
1 (ilily ingiUb ]s a Tin (’.'•s'lvy condilion, bill Hut no one wonhl eyer ‘ptakof it 
IS thn J ailitnl, tlu fact but I litlu ye tin u.'sin. to Ik' that tlio tin i~ 

sn n lould ucici aiisc foi so Hpwkinif of it, for whbn in tin lecutaty ot 
I onii'iiiii diHeouisr wl hi‘ 1 si to spi ik of some one eimiUfiun oi t phonomoii m 
I ns [' lU'-f, llu eondilioTi so S])iykuu of is ilw.ivs one sihi Ji A is ,it hast pus- 
hille (h.C the 1 k,uu may n qiuii to b. inloimidot Tho posst -siou ot bodily 
oigins IS a known t’oiidilion, and to give th it ,is the nsy ui , whoii asked tliu 
HUM' of i piMiin's (li iitli, woiihl not supply tho uitornution sciught Our 
P mem ye th it .i donlii caiild exist is to Ins li.c ing bodilir (iigiiis m th.ii ho 
■«( en to he comp Ill'll with Momi' btnit; nlio had tin ni not, ,uij (.'isCb iniylin 
innpined lu which it might be s,«d lliul his pos,cssiij'i el tliem was tlio euis, 
it hied'atli 11 h'lust Hid jVlsphistoplicli s tog( Hull took )niisf>n, it might bo 
s ud Jiiit rauslidu'd bi'Clu-,'! he wiis hum.m litiiio, .md Imd n liody, whili^ 
M phistoplules snrinmd Ijenuso ho w.ih i ispiiiL 

It s lor the s'lme reason th it no ono (as tho loviewer ronruks) “I'uUs Iho 
I iiise of II It.ip, tha muscles or smows of the body, thnugh Ihoy no neosssiiry 
e li Ii tiDiib , nor the cause of a solf-s.ti'nfioo, Ihi knnwiedga -wiLieh w.is nei.cf.- 
s uv iW it , nor the cause o^’ wi ilanff a book, that a, m in li,is t.imn for it, wliiiii 
Is 1 neecssaiy eonditioii " Thoee i oiidilKinr (bewdes that thei sic iisteci dent 
ind not proxinmfe inteicdcut eyy»/«, iml are Unjrefni'B never the condi- 
t us in closest opp,irtiiit proxHnity to Iho effect) <Lio allot flioni wo olmoinly 
iniphid tint it IS hardly possible theio should exist tdial iiofcssitv fui insisting 
(HI tliem, \plnc h alone giycs/iecasnin fiw spoakmg ot a huigh' coni.lilioii as il it 
wciu the cause Wlicuyei tin, necessity exists in regard to some oiin cond 
tion, and does not exist, in regard to iny other, 1 eoactiiyc th it it is ewisistiut 
with Us ige vlien seicutilio aceur.ioy is not ainittil it, to apply the name cati&o 
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cuiidi ons hovevtti of any phe obj non i pec <il n lo rA 
t on of "(vh eh vould gone lly be very p lx in y b_ ^13 
feummeii up urwltr one iieau. namelj, the absence of 
01 counteiaeiing causes. Tfie CAiuvemence of tins mode '>i 
espressiou is mainly gmanded on the fact, that the cKccls of 
any caiiae in counteracting another cause may in mc/Bt ca^tu 
be, ftiih strict scatntifie esactauBS, legarded as a mere eiittn- 
Sion ot its own propei and beyiai ate carets It ojantyietaul-, 
the upwaad motion of a piojeoule, and deflects it into a pain- 
bolic trajectory, it produces, in po doing, the Kry same kind 


tD th,"t OT<j cotilitjnn the only conflitiofi winch f”. hf lo ht 

UflliROTTO '<1 a L'oU'iifton, the iicyHine LO"dii,'<''( .i.ij hi. oi i‘ 

tiiccan'ie It mil ;), 6 be ';inl ,i piijoii died doi-tijii uf raida i( ,nUice 

tboiji;li ri IS ncc'd not, be likeij to he “^ad ntjln'> tljd pr-"M,n wj, ihc.idy 
nadtr-toul '0 bo ;U, .wJ an order to maiiiaB tlint ‘•Jiib nci;itirc cirrumsf au'c 
WfiB whU mada the fuvl and not t lie weal ne.sa ot his ■.ontfC ntir.n, u 

the fnii,'injl viraijncr of the uiieiBo It ua^'ht be t)a,!t a jm^on ft.i'- 
dromied hmnss he coaid not swim , the pneativ-f conditun], .urn. ?a', thir ho. 
iJl into ttetr'tei, bein'; ilrnadi imphi-a jH llie word drowjuid .n,rt h(iri‘ lot 
aiip rem irJt, That In', iaihug into the wafer is in lhi> cate t-hs ijolj p e,,,,. 
ditioii all the LondnwnB noe o's.pMMV or i ircnally inchid. d m this ( tli a hy 
could nut Sim ffl, naVdj h.dptd linn, and torth) an ncciitnc Vur, if 

at wero sii.iply 5 -.’il that tho ci.,B«of a nun s deal li Wrif, jilbuja mto thi iKitet' 
tliure would bo rpni s is am't a eonicof impropriety in tho c\pvg,,„iij_ 
wnnid ht il iLwcro s, >1 tiiat the cau-t. war Jus Jiubilily ro sw im , Ju.cauxi , 
nhoaghths one cond t-nn js iki-juitx) md tho otliei neg-anic it »o,,lil hu fji 
that nridier of thma ir's '•dft'ueal, without tue othtr, tn ii"' tny tle;uh 
i» Witn regard tn tb'* iSBeitija th„t nothing i& taniGd tk tome, ''vtopt (J,c 
eleniLOt whitli ewts icfra force, I wnin (he (jtic&tiorj .u, to the wcatiitti' ni 
active foicp. a, id accepting Uia jiljase in it« pupal ir si n,;,, 1 a et-' n lo ,t fin rii. r 
ti ample and I ast, would it la lama -igrtcibla tn cn-orn to Bit t!i .1 a 
fell U 0 c<ai 66 ins foot -clipped in dimbiii/ i l.idrltr oi Uinr hr, fell hot Hft > of Jib 
weight ^ xor hm weighl. .md noi <-b‘. laotion of hj,', foot, n.ia tl'O (C(,to lone 
wbioh level liiineU Uit= fall II 'j pt isn.i walking oue on n, ttoery d ij, ,j ffd,]i (i 
niid lell ir iiught be said tint b© baur,*bl<d bceui-e iJin irMuud whb j or 

beinoiBe he -K ih not buffincnTlj ecretul, 1 t.t few people, I Hupposc, n"i 
that Lo stumbled Iceauee bn walker! Yr l the only nctiv, fnii e , t,i\ ^ 
that vhteli bs everted in walking- )Jie khn- -wtuc ticto mp.iuvs , 
lot fhej liappcntd in be the only -ahiji thero on, id bi dii-; -um i „,y (y 
stete, for ho walled tnOBi, likely, la exictlv h,s itsu.iI huiuk r, .ami ji\> 
turn oonditiuns m lUe all th® diftt-rencB Agu/n, it ii peivai-Korc ibJo-'I nhi nip 
Pirayoi Xerses Jefoaled Uut at XeOT'das, hs m-ofiiMy «iy, U tan in 

they wero a thrmsmd limos tho tnrninr , bat I do not tlunk he would utif, it 
VPS bscausc they hmghr,, though that tras the clemcTit of .iclno 'I'l 
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of effect, and even {as mathematicians know) the same quan- 
tity of effect, as it does m its ordinary operation of causing 
the fall of bodies when simply depriied of their support If 
an alkaline solution mixed with an acid destroys its sourness, 
and prevents it from reddening vegetable blues, it is because 
the apecific effect of the alkali is to combine wibh. the acid, 
and form a compound with totally different qualities. This 
propeity, which causes of all descriptions possess, of pievent- 
mg the effects of other causes by virtue {foi the most part) of 
the same laws aceoiding to which they produce theii own,^ 
enables us, by establishing the general aviotu that all causes 
are liable to be counteracted in then effects by one another, 
to dispense with the consideration of negative conditions 
entirely, and limit the notion of cause to the assemblage of 
the positive conditions of the phenomenon ; one negative 
condition invanahly understood, and the same in all 


1)011 ow (inothoe iiXrim])lo, asul by Mi Omre imi by Mi JJ.idoii PuntH Uia 
opernna; of flooJgitx'S is sud to bo tho lau'-o of tho llow ol witei , yof tlio 
lit VC foLOtt IS sxortrd by fcUo w.iU’i lUeh, and opmupg iho tloodgnUb moiily 
Hiippln ^ a iicgatue i oniliUon Tlie i('i c iidils, llu ro iiic ■some t.oadUioiis 
I sohitply p r, ,mtl ■vet absolnUlv to phvMC.il plnnorawm, VJ<: The 

riUtion^ of 'iji If H aiid tinio nnd fco tUo'C no one ewi applies the ^vold ciiilt 
withonf; being immi'di -111.11 .inihlcd by thosowho h'Mi him ” bjTon fiorn thi'. 
btutimontr no eoinpolh'd to dissent Few poi, oils W'mldftal it itnongiii s 
to sty osanipk) tliiil a hoi'iit la'i.imu kno’vn beoausa jt was. spokari. -it mIioti 
A B w 13 wilhin hffiiing, mIihIi is h, ( ondifnm of spicc. , or that the c nisc 
■why 01)0 of tiia p.irtjiiihir ticts ii- tillei tb.m the tiiliui is ili.it it h.is btiu 
longei pliintud, wliicli is i lundihon id timo 

■*“ Tlioro are a fciv cwcplirms foi tlioio .no some pioportios of objot-ts 
Mhich sfieni to ha piimlv provniivs, as tlin pioperty ot opiijne bodioii ly 
■which they intori tpt iho pass igM oi ]ight This, os liras iva 'iroable fo nii lui- 
sUnd it, appeiun in lustiiico not of one ciuisi couiilpt Kting .inothor b\ the 
same l.iw whoieby it produces its otvu clFi'its, but of an -igeiity -wlinli ai un- 
..Jaiijjtsdf in no otliei w.ay tlirin in dofeahng the otluds of .inotbei jgency U 
we knew on nh it other ruUtious. to light or <iii wh if peoiihawties of (structnie 
opacity depends, we might find that ibis is only an .ippnrciit, not a rail 
o'ccoptiou to the ffpiwnal proposiuon in the Iii any ease it turds n il 

affect the praotic 1.1 applicauun Thu formu! i tviiidi mchules .ill the nogitua 
eoiiditionfl of an effect in the single oni' of tlio .ibsoin o of counteracting taiisi s 
IS, not vinlited by such ca»cs is this, tliongU it nil count eras ting agmicioa 'woie 
of this doscriptlui), there lumld be no puiposo asrred by employing the 
f ormul I 
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insUaoftJ (ndoiely, the absence of counter ^c!;iHg:cai!se5) being' 
satScient, along with the sum of the positive conditions, to 
make up the whole set of ciicamstances on which the pheno- 
menon IS dependent. 

§ 4, Among the positive conditions, as we have seen that 
there are some to which, in common parlance, the teim cause 
k more readily and fiequently awarded, so there are othoi'i to 
wciich It IS, in oidinaiy eacumstances. refused. In most cases 
of caasatiou a distinction is commonly drawn hetiveen some- 
thing which acts, and some other thing which is acted upon , 
hetweeu an fige7it and a patlevt Both of these, it would he 
universally allowed, aie conditions of the phenomenon ; but 
it would be thought absmd to call the latter the cause that 
title being lesened foi the formei. The distinction, however. 
vaniBhea on examination, or i-atheris found to be only verbal ; 
arising from an incident of mere exppssion, namely, that! lie 
object said to be acted upon, and whicli is ronsideiecl uf, t}i<» 
scene in which the effect tabes place, is commonly mcluded m 
the phrase by which the effect is spoken of, so tliui, it it wouj 
also leckoned as of the cause, the seeming lucongnaty 
would aiise of its being supposed to cause itself. In the 
instance which we have already had, of falling bodies, tlie 
question was thus put • What is the eau.N? which makes a stone 
fall ? and if the answer had been the utone itself,’' t!i-' 
expression would have been in appment contradiction io tJic 
meaning of the word cause. The stone, tlierefcre, is cum eived 
as the patient, and the eaith (or, according fo the cvmirum 
and most un philosophical practice, an occult ijuality of tJie 
earth) is represented as the agent or cause But tint there is 
nothingfandamcutalinthedistinction ma'y be seen fioia this, 
that it IS quite possible to conceive the stone s-h causipg'*ith 
own fail provided the langu^age employed he huoli as fo save 
the mere verbal incongiuity. We might say that the stone 
moves fcowaids the eaith by the piopertie,of the matter com- 
posing It , and according to this mode of presenting the 
phenomenon, the ttone itself might without impwpijCTy be 
called the agent; though, to save the established doetiJne 
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of the nacfc v ty of matte men nsually prefer 1 ere also to 
aecnbe the efFect to n) ocmdb quality and say tl at tl e cau^e 
j-S not the fetone itself, but the weight or gntidritbon ot the 
stone. 

Thobe who have contended for a radical distinction be- 
tween agent and patient, have generally conceived the agent 
as that which canges some ^tate of, oi some change in the 
state of, anothei object which is called the patient. But 
a Little refLeclion will show rhat the licence we assume ot 
speaking of phenomena as states of the various objects which 
take pait m them, (an artifice of which so much use has been, 
made by some philosophers, Ciown in paiticular, for the ap- 
paient explanation of phenomena,) is simply a soit of logical 
fiction, useful sometimes as one among seveial modes of 
expresbion, but which should never he supposed to be the 
enunciation of a scientihc tiutli. Even those attubxxtes of 
an object which might, seem with gieatest piopiiety to be 
•called states of the object itself, its sensible qualities, its 
eoloiii, hardness, fahapc, and the like, die in leality (as no 
one has ponited out more clearly than Blown biDiselt; 
plicnomcna of causation, in which the bubstance ib distinctly 
the agent oi producing cause, the patient being our own 
mgana, and those of other sentient beings. V\hat we call 
states of objects, aie always sequences into which the 
objects enter, geneially as antecedents oi causes; and things 
are never moie aibivc than in Ihe pioduciion of those pi e- 
nomena in which they arc said to he acied upon. Thu-,, 
m the example of a stone falling to the caith, ac cm ding to 
the theory of gravitation the stone is as much an agent as 
the earth, which not only attracts, hut is itself attracted by, 
the stone. In the case of a sensation pi odnoed in oui organs, 
'tH^IJws of our oigcxnmation, and even those of our mmds, arc 
as directly operative in determining the effect pioduced, as the 
laws of ilie outward object. Though we call prussic acid the 
agent of a pei son’s death, the whole of the vital and orgamc 
propel ties of the patient are as actively mntru mental as tl e 
poison, in the chain of effects which so rapidly termmates his 
sentient existence. In the piocees of education, we may 
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call the teacbei the agent and the cl olar only the matei ai 
acted upon yet in tnith all the facts wh cli pie es_sted m 
the doholar s mind exert either co-operating oi counteracting 
agencies in lelauon to the teacher’s effortii. It is not liglit 
alone Mhich is the agent in tistuii, hui light coupled with the 
aetavn piopeities of the eje and hrain, and nith those of the 
visible object. The distinction betweefl agent and patient is 
meioly reibal : patientis Aie always agents,- in a great pro- 
portion, indeed, of ail natural phenomena, they are so to 
such a degrop as to react forcibly on the cottscs which acted 
upon them and even when this is, not the case, f hey con- 
tribute, in the same mannei as any of the otlier conditions, to 
the proclucticn of the effect ot whicli tliey ai e vulgarly tieated 
as the mere theatie. All the positive con«]itioii» of a pht- 
mmenon are ohko agents, alike active , and in any expiession 
of the cati'io which piotesses to be complete, iioxue of them can 
with reason be excluded, except siiij.b as tiare ali'*ady been 
implied m tlie words used for <lescnbuig tlie effect : nor by* 
including errn these would there be incuned any but a ineioJy 
veibal itnpiopnety. 

§ 5. There is a case of causation which calls for separate 
notice, as it possesses a peculiar featiue, and piv'^ents a 
greater degiee of complexity than the common cd^e. It often 
happens that the effect, or one of tlie efibets, of a causo is, 
not to produce of itself a certain phenomenon, hut to fit 
something else for produomg it. In oihei woids, theie w a. 
cese of causation lu which the effect i& to lavetst an ob)cct 
with a certain property. '\'l'hen suiphui, chaicoal, and uitrt. 
are put togethei in eeitaia pioportious and in a certain 
maunei, the effect is, not an explosion, but that the mixture 
acquires a propeity by which, in given circumstances, JT'^ifr 
explode. The various causes, xiatiual and aifificial, wluch 
educate the human body or the human mhid, lu-tvo for thulr 
principal effect, not to make the body or mind immeJialely 
tlo anything, but to endow it wiih owtain properties— in 
other woidb, to give assiuance that in given ciicumstances 
certam results will take place in it, oi as consequences of iL 
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Phyb ol ^cal agenc et fttn 1 a> for ti cl f p i t uf tl c r 
operation to pi edurpon tl e conetitut on to bomi, mode t 
action. To take a simplci instance Ilian all tbe&e . putLin., 
a coat of white paint upon, a wall does not moiely pioduce in 
those who see it done, the sensation ot white , it^ confers on 
the wall the permanent propeity of giving that kind of sen- 
sation. Regarded in lefereuce to tlie seusalion, the putting on 
ol the paint is a cuiidilion of a cmdition , it is a condition m 
the wall’s causing that paitiouidi tact. The wall may liave 
been pamied years ago, but it has acquiicd a property wind! 
has lasted till now and. will last longci ; the antecedent con- 
dition necessaiy to enable the wall to become in its turn a 
condition, has been fulfilled once for all. In a case like this, 
where the immediate consequent in Ihe sequence is apropeity 
produced in an object, no one now supposes the ptopeity 
to be a substantive entity “-inlieicni” lu the object 'What 
has been pioduced is wHiat, in othoi language, may bo called 
a state of pieparatiou in an object for pjoducing an. effect. 
The ingredients of the gunpowdei have bei'u biought into l 
state ot preparation foi etplodiug as soon as tlie othei con- 
ditions of au eTplosKin .shall have o* cun ed. In tlte case of 
the gunpowdei, this slate of prcparaiioii con&jwts in a ccitaui 
collocation of its p.n tides iidalivcdy to one anothoi In tin 
exiinpleot the wall, it consists in a now collocation ot two 
things relatively t.o each othm — the wall and the jiaiut. In 
the example of the moulding influence^ on tlu' huiuau nunu, 
its being a collocation at all is only con|eduial . foi, even, on 
the inateiiahstic hypoiJicsis, it would n main to bo piovcd tb it 
the increased facility with which the Inam auiua nji a eoluinu 
of figures v.hcn it has been long fciaincd to calculation, is ilie 
, insult of a pcimanent new arrangcnient ot some of its mate) lal 
particles. We must, tbmeforo, content our&clvps with what 
wo know, and must iiieladc among the effects of criubos, the 
cipaciticb gii'cn to objects of being causes of other elfeds. 
This capacity is not a real thing existing in the objects , it 
but a name for oiir Gouvidion that they will act m a paiticu- 
lai manner when ecitaiu new ciieumstances aiise. Wc may 
imeat this assurance of future events with a fictitious objet- 
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ti\e existence, by calling it a state of the object. But unless 
the state cousisIb, as in the cjse of the gunpowdei it does, in. 

I collocation of particles, it expresses no present fact ; it i& 
but the contingent fntuie fact biought back under ariothei 
name. 

It may lie thought that this foim of causation requiies 
to admit an exception totheductuae that the conditions of a 
pheuomenon — the antecedents leqiiiied for calling it into 
existence — must all be found among the tacts immediately, 
not lemotely, preceding its eonamenccjment. But wliot we 
have airived at is not a coi recti ou, it is only an explanaiion, 
of that doetiine. In the eunmciation of the contLtions 
leqiured foi the occurience of any phenomenon, it always has 
to be included that objects must be present, possessed of 
giien propel ties. It is a condition of the phenomenon explo- 
sion that an object should be piesont, of one oi oihoi of 
certain kinds, which for that icason are called explosiic 
The presence of one of these objects is a condition inainc-’' 
diateiy precedent to the explosion. The condition which is 
not immediately piecedeur is the cause which piodiu'f d, not 
the explosion, but the explosive pro peiiy. The conditions of 
the explosion itselfweieallpiesent immediately befoje it took 
place, and the general law, theiefoie, remains intact. 

§ 6. It now remains to adieitto adistmotion wind) is ut 
hist-iate importance Loth for dealing up the notion of cau^e, 
and foi obviating a very specious objection often made against 
the view winch we have taken of the subject 

When we define the cause of anything (jn the only scubc 
in which the present inqmiy has any concein with caincH) to 
be the antecedent which it invariably follows,” wo do n ot usp 
this phrase as exactly synonymous with ‘“thp antecedent wliuh 
it invariably Aas followed in our past expciieiicc ” Stub a 
mode of ooneeiiing causation would be liable to the objection 
very plausibly urged, by Di. Eeid, namely, that accoidmg to 
this doctiine night must be the cansG 'of day, and day the 
cause of night, since these phenomena have invariably 
succeeded one another from the beginning of the woild. 
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r t it B necfetefiry io our ub ng tJ e wo 1 ca se that w 
hould btl eve not only that tl e anteoulrut alwavu /wi-b 
been followc'd by the consequent, hut that as long as the 
present constitution of things’^ endures, it alwfijs vjM tie so. 
And this would not he tine of day and mglit. We do not 
believe that night will he followed by day imdei all imaginable 
ciiciimstauces, but only that it will be so prowled the sun 
uses above the horizon. If the sun ceased to use, winch, 
tor aught we know, may he perfectly compatihle with the 
general lows of mattci, night would he, oi iniglit be, eternal 
On the other hand, if the suo la above the hoiizon, his light 
not extinct, and no opaque body between us and him, we 
believe firmly that unless a change takes place in the pio- 
pcities ol matter, this combination of antecedents will be 
followed by the consequent day; that if the combination of 
antecedents could be ludetimtely piulonged, it wmuld be 
always day, and that, if the same comlnnafion had always 
'existed, it would alwava have been day, quite indepondenlly 
of night as a picvious coudifcion Thciefoie is it that we do 
not call night the cause, noi even a condition, of day. Thy 
cvisti‘nce of the sun (oi some sucli luminous body), and thoro 
bung no opaque un'dinm in a stiaight Imet between that 
In (ly and the pait ot ihe rartJi wheio wo arc situated, aie the 
sole conditions; and ilic iinnui of these, -without the addiiaon 
of any faupcrflaoiis ciicuniAatu c, constitutes the cause. This 
IS whatwiitois mean wlmu tliey ^ay that ilie notion of cause 
iniolvoK the idea of iicccHuty. It tluue be any meaning 
which confessedly ludongs to the tomi neoesKify, it is Uiicofi- 


I iimioi ty thu evpicssion, Ihe nltiniali 1 mi fit iiul.iiQ (wIiatevQt 'try 
iipy to~i -IB diMtini?iii,iIiin1 troni Ihe ih euMtivo l,iw^ anrl frutii th(i eelloo'itisiii 

I umi ti il rovLiiutuin (il the <•.11111 (tut fiiuiiph ) is nut 'i purt ot the eonutitu- 
tioii ot lIiiijfiB tiLi(iu«« uotluni; <.i.n tn so o.i-lkil wIiilIi Might poHiihly ba tornii' 

II lUd or alti'pc'd by rnitiirfil o iiihib 

I ns(i fho wijhIi “sfi'OghL Imp” for liroTitj md umplipity In rodhty 
tliL line lit quiiUyii 18 not us USiy str.iiglit, tnT, tiom the effiiffc of refraotitm, 
Wt Luliially Boa the uui^fur .i hluiit int rs-il ihmng whiih the opaqins iiiufcs of 
the eirlh is Intorpf.sod in i diuit lint httwuii the huji and our eyes, thui 
rt hwug, tlKiiigh hut tii a. linuted estent, the t-ovelcd dosnkratum of seeing 
lound t utriui 
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diUon,ahies8 That which is necessary that wh ch must he 
means that xhiehwiU be yhate ei sappoftioion we naymah 
m regard to all other things. The succession of day and 
night evidently ix not necessary m this sense. It is con- 
ditional on the occurrence of other antecedents. That which 
will be followed by a given consequent whenj aiul only when, 
some third ciivumslanoe also exists, is not the cause, evon 
though no case should ever have occurred m which the phe- 
nomenon took place without it. 

Invaiiable sequence, therefore, is not synonymons with 
causation, unless the sequence, besides being invariable, is 
unconditional. Them are sequences, as uniform in past expe- 
rience as any others whatever, which yet v?e do not reg-nd .is 
cases of causation but as conjinictiom in some sott accidenihl. 
Such, to an accurate thinlier, is that of day and night. The 
one might liave existed foi any length of time, and the othci 
not have followed the sooaei foi its es^sleuce; it iollows only 
if oeitam other antecedents esi-t , and where thorn ante-' 
cedents existed, it would follow in any cane iSTo one, piob- 
ably, evei called night the cause of day ; mankind must so 
soon have armed at the very obvious generalisation, that the 
state of general illnrmnatioii winch we call day would, follow 
from the presence oi a sufficiently luminous body, 'whothor 
darkness had pieceded or not, 

e may define, tbciefore, the cause of a phonoinenon, to 
be the antecedent, oi the concurience of antecedents, on which 
It is inv'anablyand'KTieoudi.tw/iuMj/ consequent. Or if no adopt 
the convenient modification of themoimng of the vvoid cmuho, 
which confines it to the assemblage oi positive conrL lions 
vii bout the negative, then instead of “uneovnlitionaliv,'’ nv 
must say, Bubjeet to no otbei than negative conditions' ” 

To some it may appear, that the seqiicnce between aigliJ™ 
and day being invanable in our expenence. we have as much 
ground in this case as expeiiencc cau give in iniy case, for 
recognising the Iwu phenomena as cause and effect ; and tluit 
to say ^that more is neceiisdry— to require a belief that the 
succession is nncoadiiioJifu, oi in othei woids that it would be 
mrariable under ail changes of eucvimstancc 3 --iii to acknow- 



HTV OF CAUSATION 


39^ 


lalge n cansal on a lomentof lolief not derived trom expt 
ence TI e answ r to tl in la, tdat t is expcnen e tsolf 
which teaches ns that one un»forTiiity ^ f secjuence condi 
iional and another unconditional. When we judge tb<it the 
succession ot night and day is a deiivative sequence, depend- 
ing on something else, we piocecd on gionnds oT experience 
It IS the evidence of experience which convinces ns that day 
could equally exist without being followed by night, and that 
night could equally exist without being tollowed by diiy. To 
say that these beliefs are “not generated by oui meie obsei- 
\ation of sequence,’ * is to foigct that twite in every twenty- 
foui hours, when the sky it. clear, we have an 6Xjj6')‘i7andum 
(j) i>Mb that the cause of day is the sun. We have an expcii- 
inental knowledge of the sun which j'ustihea us on expeii- 
mental giomids m concluding, th.at it the sun weie always, 
above the honzon there would bo day, though theie had been 
no night, and tint if the sun were alwavs below the hoiizon 
iherc would be night, though thcic had been no day. Wc 
thus liuow fioin cxpeiience that tlic successiou of night ami 
<hy iH not unconditional Let me add, that the antecedf'ul, 
wbicii lb only conditioiully invinable, IS nob the mvaiiahlo 
aub'cedont Though a fact may, in exjuoience, havo always 
Ik (‘11 followed hy another fact, yet if the lemaiuder of oui 
experience teacdieaus that ir. might not always he so followed, 
or if the experience itself is such as leave'' loom foi a possi- 
bility that the known cases may not coriectly repicnent 
all possible cases, tlu' hitbeito invaiiable aiil.ecedtnt is not 
iccounted the cause ; but why ? Becauhc we aie not sui c tb.it 
it <6 the invauable antecedent 

biicli eases of sequence as thar, of day and night not only 
do not ooiitiddict the doctime which lesolvc's causal icni into 
"iriviynable sequence, but aie uec^■i^sarlly implied in that 
(lo( time- It IS evident, that from a liimted number of uncon- 
ditional scquoiioes, theie will result a much gieatcr numbei of 
( oudil lon.d ones. Ccitain causes being given, that is, eoit un 
aiiteeedf'iits w inch, arc unconditionally followed by ccutain 
couhcquents, the mere co-existeno(' of tlietso cause's will giK 
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se to an iinl n ted number of add f onal nifo m t I 
t^o cau^e^ es. ot to^etber the effects of both wdi exist toge* 
tbei and if many eauses eo-exist, tbetie causes fhy what we 
shall term hereafter the intei mixture of then laws i will give 
rise to newT effeett, accompanying or succeeding one anothtr 
m some pait/uLilar Older which order will be laiaiiahle -wliije 
the causes continue to co-exiM, but no longer. The moiion 
of the oaith iu a given orbit lound the sun, is a eanos of 
chanties which follow one aoothei as antecedents and eonse- 
Cjuents, and will continue to do so while tlm sun’s alTuitiioii, 
and the force with which the emth tends to advance in a 
direct line through space, continue to co-exis-t in the '-'ame 
quantiue" as at pieaent. But vary- either of these causcSj and 
this particuUi buecesston of ractions would eoabO to uke 
place. The ceriei of the eaiih's motions, tljeieforG, though 
a case of sequence invariable within tlie Iiuiit& of humau ex- 
perience, IS not a case of causation. Ij is not uHooiirhimaal. 

This distinction between the relations of succession which 
so fai as wo know are imconJitiosal, and those lekUyus, 
whethei of suoceKsion oi of coexistence, which, like the earth's 
moticns, or the siiocessioa of day and Hight, depend on the 
existence ni on the coexistenoe of othci anteeedout focth — 
corresponds to the gieafc division which Tjr, Whewcll and 
othei vmters have made of the field of science, into tlio in- 
vestigacion of what they term the Laws of Phenornen;!, and 
the investigation of causes • a phiaseology, as I ooneeiic, not 
phiirtsophieally sustainable, inasmuch as the asceitaiiimcnt 
of causes, meh causes as the human faculties can ascei tain, 
namely, cAiises which aie themseli es phcpomeua, is, thou lor* , 
rueioly the asceitaimcent of othei and inoie iimierHS.! Laiv-. 
of Phenomena. And let me heie observe, t!iat Di. Whewcll, 
and in some degiee even Sir John Keipciiel, seem to 
misunderstood the meejamg of those wrffeis who, like M. 
Comte, limit the sphere ot scieatihc mvesUgati^i^^ to Lfiw'a of 
Phenomena, and speak of the inquiry into causes as vain and 
iutile. file causes which M, Comte designates as miiCcos- 
sibie. aie efficient causes. The investigation of pfiyfjcal, as 
opposed to efficient, causes (mcluding the study of all the 
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act ve forces m NaL i e cx ns dered aa facte of oli^iervif. on) le 
an important a part ot M. Comtes eoneeption of fcOience as of 
Br-Whewoll’s. Hisobjection toths: luord oanso is a rneiemat- 
tcT of iiorDenclu,tuie, in winch, as a mattei of nomenclatuie, I 
considei him to be entirely wiong. “'■ Those,” it is justly 
lemaikcd by Mi Bailey,'*' who, like M Comte, object to 
dfsigiiate events as causes, aie objecting without any real 
ground to a meie but extieinely convenient generalisation, to 
a very useful oumTuon name, the employment of which 
involies, oi needs involve, no pailiculai theory.” To 'which 
it may bo added, that by le'jectmg this foini of expression, 
M Comte leaves himself without any toria foi maiking a 
distinction which, ho'wevei incorrectly expiessed, is not only 
ltd, hut IS one of the fundamenta,! distinctioiiK m science; 
indeed it 13 on this alone, as we shall heicaftei find, that the 
possibility rests of framing a iigoiuus Canon of Induction. 
And as tlnngs left wit^iout a name me apt to he foigotlen, a 
Canon of that description is not one of the mutiy benehts 
whicl) the philosophy ot Induction has leceivcd fiom M. 
( oiule’s guut pow’tus 

^ V Doi>s a cause always stand -with its iffoet in the 
i( latiou of anteecdent and conscipicnt ? l>o we not often say 
ot Iwo simultaneous facts that they aie cause and elioct — as 
when wo fwiy that hie is tlie cau&ft of waimth, the sun and 
mohtuie the cause ot vegtfation, and the like^ Wince a 
fimsc does not neeessaidy peiibli because ite effect, has boon 
pi oducod, the two things do very generally coexist ; and thme 
ai( homo appeal ances, and some common exjnessions, seeming 
to imply not only th.it causis irnay, hut lh.it they must, be 
< oritempormicous with their effeeta. CVssa'i/ts an, usd oest>al et 
"^cc-hos, has hoi n a dogma of the schools : the luucssity foi 
the coiitmued existence of the cause m oidci to the continu- 
ance of the effect, scorns to have been onee a generally reoeivod 
dociime. Keplei’s numoions attempts to account for the 
motions of the he wenly bodies on mechanical j)imeiples, 'wcio 
lendeied abortive by his al\Y.iyb .supposing that the agency 

* LcUir^ 0)1 the VhUubojthy of the Hutmii HSuid, Fust Somt, y .JI'J 
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■vrhicli set fcliose bod i» motion mi st coot n e to opc j,te i 
order to keep up tbe mot on which it at pioduced Te< 
there were at all times many familiar instances of the con- 
tinuance of effects, long after then causes bad ceased. A cou-p 
de solnl gives a pexsoa brain fevei . will the fever go off a-, 
soon as be is moved out of the sunohme ? A swoid is run 
through bis body, mu^t the sword re mum in bis body in 
order that he may continue dead? A pl(mgh'''hare once 
made, remains a plougbsLaxe, without any continuance of 
heating and bAtnmeiing, and even after the man who heated 
and hammered li has been gathered to hfs fatbeis. On the 
other hand, the prc'^suie winch foices up the mercury in an 
evitausted tube must be continued lu order to siistuixi it lo 
the tube- TLw (jt may be repLed) is because anothei fncc 
It. acniag without mtermis&ion, the force of gravity, which 
would restore it to its level, unless couaterpoised by a foice 
equally constant. But again - a light pondage causes pain, 
which pain will sometimes go off as soon as the bandage u. ' 
removed. The illumination which the sun Jitfuses ovw tlio 
earth ceases when the sun goes down. 

There is. therefore, a distinction to he drawn. The con- 
ditions which arc necessary fur the first production of a phe- 
nomenon, are occftsionally also necessary for its eoniinitaucc ■ 
though moie oommonly its coutiniiauce requires no condition 
except negative ones. Most, things, once produced, coutmne 
as they are, until something changes or dentroyg rhem; but 
some require the permanent pieseace of (.he ageucioo whitdi 
piodueed them at first. These may, if w'e ple-nse, be coiwuh jod 
as instantaneous phenomena, reqiuiiagto be lencwed at. rach 
instant by the cause by which they weie at first geiiw.uted. 
Aceoidmgly, the illumination of any given point of .spiito 
has always been looked upoa as an m^tanfcaneuns fact, 
pcribhes and is perpetually renewed as long as tbo nw-ssaiy 
eoiiditious subsist. If we adopt this language we avoid tlio 
uecesBity ot adfliitting that the continuance of tin CMne is 
ever required to mamtain the effect, We^may gay, it is not 
requiied to maintcun, but to leprodiice, the eifect, or else to 
eouuteract some force tending to destroy it. And tlds may lie 
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H Lon en cnt pi rafieology Rut it la only a pi rruseoloijy The 
f irt romaiHs, that in r^ome cates (though those art,- a m.aonty') 
the eoiitinuance ol the conditions which pioduced an effect le 
necessaiy to the continuance of the effect. 

As to the ulterior question, whether it is strictly necefct.iny 
that the cause, oi assenahlage of condition^, should pn cide, 
by ever so ahoit an instant, the piodueiion of the effect, (a 
question raised and aigued with much ingenuity by Sn John 
Iferschcl ni an Essay already quoted,'^) the inquiry is of no 
consequence for out pjosent pmposp. Tbeio ceitamly aie 
m winch the effect follows without any inteival pei- 
ci ptible by om faculties ; and when thoic is an !ntei\al, we 
c moot toll by how many inleimediate links imperceptible to 
us that intcival nia} ically be filled up. But even granting 
tint an effect may commence himuhaneouhly with its cause, 
the vic'w T Lave tiken of causation is in no way prarlically 
ilfeeted "WLelhcn tlje cause <ind its effect he ncces«an]y suc- 
cessive or nuf , 1 he beginning of a phi'iiornenon is what implies 
a cause, and CiUisatiuii is Lhc law of the MKce'ipiiui of phe- 
nomena. If t.hese axtoiUh be giaubed, wo can affuid, though 
1 sec no mccshity for doing so, to diop the woids antecedent 
and eonstquenf as appliid to cause and, effect. I have no 
ol'ieetnm to detmc a cmuso, the assemblage oi phenomena, 
which occiunno’, some othoi phenomenon invanably com- 
mences, or lias Its oiigui. Wliether the elfcst coincides in 
point of time with, or iinmcdialely follows, the LnuUnost of its 
ctnidit.ions, is imrnab*nal. At ul! events it does not piecedc 
it ; <iTid when we ar<' in douiit, between two coexislenti pfiie- 
uomena, which is eausc and winch efteet, we rightly doom the 
question solved il we can ascci tain which of them pieceded 
flu; other 

§ 8- It continually hapjicns that seveial diffcienfc plie- 
nomeiia, which an not lu the slightest degree dependent or 
conditional cm one another, are found all to depend, as the 
llirasc la, on one tind tlie same agent: m othei woids, one 
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and tile 5ime pheuoinenoa la s<^en to be folio wad by sevor I 
sorts of effects tjuite I eteiogeneous bit wlii h go oa s.rmil 
taneonslyoae With anotbei ; provided, of cour?e,tJiai all otbei 
conditions leaulsite for each of ilrem also e\ist. 'i’hiis, tlje 
sun produces tbe celestial motions, it piodiices dayliglit, and 
it produces iieac. The earth causes the fall of heavy bodios, 
and it also, in its capacity of a great magnet, causes the phe- 
nomena of the magnetic needle A ciystal of galena causes 
the sensations of hardness, of weight, of cnbieal foun,of giey 
colour, and many others between which we can tinco no intei- 
dependence. Ibe purpose to which the phiasoolugy of Pio- 
peities and Powers is spccidlly adapteii, i"? the expression of 
this soic of cases "?Phen the same phonouienon is followed 
(either subject oi not to the presence of other cuildnjons'i by 
effects of different and di''diiaiiat oidois, ifc is usual to say tkit 
each different unit of effect is produced by a clijfeieiit piopeiiy 
of the cause. Thus wedrstingmshthe ajtiMctivo- or gravjtative 
pioperty of the earth. audits magueiic propeitv the gTavita- 
five, Inminiftirousjandcalorificpiopertiefe of thesun - ihe colour, 
shape, weight, and hardness of a crystal. These arc mtit. 
phia«rs, uluch explain nothing, and add nothing to our know- 
ledge of the subject, but considered as abstract names denoting 
the conne.viun between the diffeient clfects produced and the 
object which produces them, they are a veiy powerful instru- 
ment of abiidgment, and of that acceleration of the procevi of 
thought which abridgmeat accomplvtshcs. 

This class of consideiations leads to a cwicepiion whnli 
we shall find to be of gieat importance, that of a Permanent 
Cause, or original natuml agent- There exist in nature a 
namber of permanent causes, which have subsisted e\ej sim-e 
rhe human 1 ace has been in existence, and for an indehiiip* 
and piobably an enormous length of time previous. The 
the caith, and pbnets, with theu varioin constitueats, ,iii, 
water, and other dislinguishable substances, whathei simple or 
compound- of which natuie is made up, are such Pi rmanent 
Causes. These have existed, and the effei^ts oi consequences 
which they weio fitted to produce have taken place (a« often 
as the other conditions of the production met.) from the very 
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beginning of o r x^ienence Bnt we can g e no accc nt of 
the or gin of the Permanent CanBeB the ibolvcs. "V^hy tl eiv 
paiticnlar natiual agents existed oiigmally and no others, oi 
why they aie commingled in such and such pioportions, and 
disiiihuled in such and such a manner tluongiiout space, is a 
question we cannot answGi. More than this . we can discovt i 
nothing iPguUi in the di&tiibution liscdf; we can reduce it 1o 
no imifoi niity, to no law. There are no means by which, ti oin 
the di'fnhution of those causes ei agents lu one piart of spat e, 
ue could conjectme whethei a simiUi dntiibution prevails 
m another. The coexistence, theiefore, of I’rimeval Causes, 
lanks, to us, among meiely casual coueurieuces • and all those 
SLtpiencts or to existences among the effects of several such 
cames, which, though invanable while those causes coexi^’l, 
would, if the coexistence terminattd, tcimmatc along with it, 
wc do not class as cases of causation, or laws ol nature . we 
can only calculate on .finding those sequences oi coexiatenccs. 
whore we know by diiect evidence, that tbonalnial agents on 
the pi Opel ties of which they nltiniaicly depend are chstiibuted 
in the requisite manner. These Permanent Causes aie not 
always objects: they aie sometimes events, that is to say, 
pi Tioflieal cycles of events, that being the only mode m winch 
tvenliS can possess the propeityof peimancnce. Not only, foi 
inotince, is the eaith itself a peinianonl cause, or piimitive 
natural agent, but the earth's rotation is so too : it is a cause 
which Lab produced, horn the eailicst pciiod, (by the ,iid ot 
other nocessaiy conditions,) the .succession ot day and night, 
the ebb and How of the sea, and many otlici etfi cts, while, as 
we can assign no cause (except conjcotm.Llly) foi the rotation 
itself, it IS entitled to be r.inkeil as a primeval cause. It is, 
how euw, only the oiigtii of the rotation which is mysteriouti 
to u?- once begun, its continuance is accounted for by the hiht 
law of motion (that of the permanence ot lectiluicar motion 
once impxessed) combined with the giavitation of the parts ot 
itie cai th towards one another. 

AH phenomena* without exception which begin to exist, 
that IB, all except the primeval causes, aie effects either imme- 
diate or remote of those piiinitive facts, or of some combina- 
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tim of them 7 lie e la no Thing pro 1 ced no event happen 
iHj, in the k lovra univeioO wb eh is not connected bf ai 
nn ibrmity, or invariable &8(iuexiee, with some one or rnorp o 
the phenomeDauhichprei-aded it , inaomnch that it wiU hvippcn 
again as oftan ats those phenomena occur again, and as no uthei 
phenomennii haring the cbaiacter of a counteracting cause 
sball coexist These antecedent phenomena, agairij were con- 
iiectea in a similar mauiitir wirh some tliat preceded them, and 
so on, until we lescb, as the ultiinate step uttainable by us, 
either the proper) les of =onie one pumeval canse, or the con- 
jauctioa of seveidL The whole of the phenomena of lutuie 
were therefoie the ueces-ary, oi in other woids, the uncornli- 
tional, conseqiit.nces of some formei collocation ot tin Fejma- 
nent Causes. 

The state of tlie whole universe at ani^ instant, i\c hr hove 
10 be the coUbequ.eii.ee ot its 'jtatxi ai the pievmus in’-tant; 
insomuch that one who knew all the <i,gpnts winch exist al tiu* 
pieseafc moment, tbeir collocation in space, and ol) tlicn pro- 
perties, in other woids,the laws of then agency, could pu-djct 
the whole subsequent history of the universe, at least uuhss'! 
some new volition of a povci capable of controlling tlie nin- 
\erse should supervene * And if any paiticular state of fchn 


* To fte uiiiTssisjbi} viluulv rDa.TiKind wi afrreuTiu .wt'-ciiauf,' tr thi' r„i.w rif 
CriUiJaticfn, thcTv is oce Ua’ii of fxc' oua divputwl 0^,1 tVtf o£ t;,!) 

WiK tho c'eierMiaat ons of ■winch, 0 large eUss of totCijCiiMi on- avi 
not 'n?llmg to legwA ao Mlrwing tue caa‘.es c.illt'l mociMs ,ic/(>pi’ne (n i\s 
«trjot kws la tlioae -rli'o'i ili,=v ^iippufee to oxisf in the Wi-ritl ta sui xl Jjiatti i 
TJi 3 Contfuri-TrecI point tv.il ululrfiito a ej;,imm.itinn vvinoj wr i*.mf lit 

pjrtienLirly oftlic Xygiic. of the Jirorat Scierti’s (Book vi c'l 2 ) lo ^hi 
iBSi’anmo I mtv lemarl: titifc thr-e Hiecapky'.icaof., .tho. it taaU f't.ncj roJ, 
groHUti the town psit of t'leii’ ohjMion on the ripjiysml leputrotirir oi a'lo 
dnctr'Bc is qusswem to cir i ?esc im-iK'ss, seem to me to mi'-t.iJco tbo 
conbo o.uoeos testifies agsiast, Wli.if ibreillvin eo’itr.sltction to v, ,.,i, ss 
they 'tro'’iW I Uunk on. sc>it.t vel'Cexftmui.ition, S’liJ to »ti(i {,, 

iiBaian vet, on, and voliUont of tho ideas involved jn tiio eoinmmi use of the 
torn! Meo.'SiUy, ■wtiieh. ] loj-eo Trith them m ol'/ei ''nr to haf if iljov ivunhi 
cjnenVr that by s, ng thit a person a .letionv injio.v p Jn. 

ehancUr .Ul is reall-y -vieiBt (for no moie 35 meint tu oip e ihd ■»!(„(, ro- 
of causjtwa't .s thot he nuvjmblj' doa act in conlorrritjr to hm eiuu irtbr, 'utd 
tiidi, any oils who thoiorghly knew ]m chjrieter C' rLld eirt iinlv jimiiit ittiy. 
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entire nmverbe could ever recur a second time all aubseq lent 
states would return too and history would like a irculat ng 
decimal of many figxres, penoiLcally repeat itself. 

J.im relit 1 1 Virgo, rejeiitit Satin nia regna 

Alter ent tum Tiphjs, ot altera quae veliat irgo , 

Dtlectos licroaa , cruat quoquo altera brlla, * 

Atqno iierum ad Tiojam. magnus niittL-tar Achilles 

And though things do not really revolve in this eternal round, 
the whole senes of events m the history of the universe, pa&t 
and future, is not the less capable, in its own nature, of being 
constructed a pnoi'i by any one whom we can suppose ac- 
quainted with the oiigmal distribution of all natuial agents, 
and with the whole of theii pioperhes, that is, the laws of suc- 
ceosion existing between them and then effects : saving the fai 
moie than human powers of combination and calculation which 
would he required, even in one possessing the data, foi the 
actual peiformance of the task. 

« 

^ 9. Since everything which occiii? is determined by 
laws of causation and collocations of the oiiginal causes, it 
follows that the coexistences which are observable among effects 
cannot be themselves the subject of any similai set of lavvs, 
distinct fiom laws of oau'^ation. Unifoimities there are, as well 
of coexistence as of succession, among effects ; but these must 
in all cases be a meie result either of the identity oi of the 
coexistence of their causes: if tile causes did not coexist, 
neither could the effects. And these causes being also effects 
of piior causes, and these of others, until we reach the pumeval 
causes, it follows that (except in the case of effects which 
can be traced immediately or remotely to one and tlie same 
cause) the coexistences of phenomena can in no ease he uni~ 
"versaif unless the coexistences of the piimcval causes to which 
the effects are ultimately traceable, can be reduced to an uni- 
■versal law but we have seen that they cannot. There are, 
accoidingly, no original and independent, in othex woida no 

he ■would art m inj ^upposable case, they proli.ilily would not fuid tlii'i 
doctiuic either eoutraiy to thou* exporieuee or revolting to Uieir foohngfc And 
no moro than this is contended foi hy any one hni an Asuitic fntebst 
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nnconditional, Tiiiiformities of coexistence, tetwcon effeetn of 
different causes ; if they coexist, it is only because the cauats 
have casually coexisted. The only independent and uncondi- 
tional coexistences which are sufficiently invaiiahle to haie 
any claim to the character of laws, are between different and 
mutually independent effects of the same cause, in othei woids 
between different properties of the same natural agent. Thi- 
portion of the Laws of Nature will be tieated of in the latter 
part of the present Book, under the name of the Bpocific 
Properties of Kinds. 

§ 10 Since the fiist publication of the picocnt tieatise, 
the sciences of physical natme have made a great advance in 
generalization, through the doctrine known as the Conserva- 
tion or Peisistenee of Force. This imposing edifice of theoij, 
the building and laying out of which has for some time been 
the principal occupation of the most sj'stematic minds among 
physical enquirers, consists of two stages . one, of ascoi tamed* 
fact, the other containing a large element of hypothesis 

To begin with the first. It is pioved by numerous facts, 
both natural and of artificial production, that agencies whicli 
had been regaided as distinct and independent sources of 
force — heat, electiieity, chemical action, nervous and musculai 
action, momentum of moving bodies — are interchangeable, in 
definite and fixed quantities, with one another. It had long 
been known that these dissimilar phenomena Lad the power, 
niider certain conditions, of producing one anothoi : what is 
new in the theory is a more accurate estimation of what this 
piodnction consists in. What happens is, that the whole or 
pait of the one kind of phenomena disappears, and is leplaced 
by phenomena of one of the other dcsciiptions, and tluit there 
IS an equivalence in quantity between the plienomcna tha*? IiTa c ' 
disappeared and those which have been produced, insomiuli 
that if the process be reveised, the veiy same quantity winch 
had disappeared will reappear, without increase or diminu- 
tion. Thus, the amount of heat which will raise the tem- 
perature of a pound of water one degree of the thermometer, 
will, if expended, say in the expansion of steam, lift a weight 
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nf 7 poundH one foot, or a ght of one pound 77“^ ioel 
<iD 1 tLe Rdme exact cjuantitj of heat can, by oertain means, be 
1 ©covered, thiougb the expenditure of exactly that amount of 
mechanical motion. 

The establishment of this comprehensive law has led to a 
change in the Lingnage in which the scientific wdild had been 
accustomed to speak of wliat aie called the Toices of natuie. 
Betore this coirelation between phenomena most unlike one 
another had been ascertained, their unlikeness had caused 
them to be referied to so many dibtinet forces Now that they 
aie known, to be conveitible into one another without loss, 
they are spoken of as all of them results of one and the same 
lorce, manifesting itself in different modes This foice{it T^ 
saidj can only produce a limited and definite quantity of effect, 
put always does produce that definite (Quantity , and produces 
it, according to ciicumstances, in one or anothei of the forms, 
or diiides it among several, but so as (according to a scale 
•of numeiical equivalents established by experiment) always fn 
make up the same sum and no one of the mamfeslationti can 
he produced, save by the disuppeaiaiice of the ecpuvalcnl 
(piantify of another, which in fi“i turn, ni appmpriate ciicnm- 
stances, will leappeai undirnmishecl. This mutual inter challg^ - 
ability of the foices of nature, according to fixed numerual 
equivalents, is the part of the new doctiiue wluch lestn on 
iriefragable fact. 

- To make the statement true, however, it is necossaiy to 
add, that an indefinite and pciiiaps immense interval of time 
may elapse between the disappeai ance of tlie force in one foiiu 
and its reappearance m another. A stone thrown up into the 
dll with a given, foice, and falling back immediately, will, by 
the time it reaches the e^iith, rcjcovei the exact amount of 
luechohical momentum which was expended in tliiowing it 
np, deduction being made of a small portion of motion which 
has been communicated to the ail. But it the stone has lodged 
on a height, it may not fall back for years, or perhaps ages, 
and until it does, the force expended in laising it is teuipoiai ily 
lost, being represented only by what, in the language of the 
new theory, i& called potential energy. The coal imbedded in 

D D 2 


404 


EMJCOTIOX 


the eartli is considered by thf* tl eory a== a vast reoervoir of 
force -wbicb las remained dormant fr many g oi.gmal 
per ods, and vnll so remain until, by being burnt, it gives out 
tbe stored'iip foice lu tbe form of heat. Yet it is not “sup- 
posed that this foice is a mateiiil tiling which can he confined 
by bounds, as used to be tbouglit of latent heat wlien that 
important phenomenon was fiist diseo'ieied. "What Js meant 
la that wbeu the coal does at last, by combustion, generate a 
quantity of heat (transformable like all other heat into mecha- 
cLal momentum, and the other foims of force), this estiication 
of heat IS the reappeaiance of o foiee derived fiom the sun’s 
rays expended myriads of ages ago in the vegotiiion of the 
organic substances which wete the material of tbe coal- 
Let m now pass to the higbei stage of the theory of Con- 
seivahoa of Force, the pair which is nolonget a genmali/ation 
of proved fact, but a combination of fact and bypotbehis. 
Stated in a few words, it. i8 as follows That the Conservauon 
of Foice IS leally the Conservation of Motion ; that in the' 
various mteichauges between the form^ of force, it is always 
motion that is transformed into motion. To establish tliw, it 
la necessary to assume motions which are hypothelieal. The 
supposition IS, that there are motions which manifest Them- 
selves to our senses only as heat, electricity, fee., being 
molecular motions; oscillations, laidsible to us, among the 
minute pai tides of bodies; and that these molecular motious 
are trammutable into molar motions (motions of masse.'^), .md 
molar motions into molecular. Now there is a real hiais of fact 
for this supposition : we have positive evidence of the eiJ“tonce 
of molecular motion m these manifestations of foroe. In the 
ease of chemical action, for instance, iihe particles separate “md 
firm new comhinatioas, often with a gieafc vibitde disturbance 
of the mass In the case of lieat. the evidenco is erjUdllv coti- 
elusive, since heat expands bodies ( that is, causes their particles 
tomore/rom ove another); aadif of sufficient amount, changes 
their mode of aggregstion from soLd to liquid, or from liquid to 
gaseous. Again, the mechanical actions which produce heat — ■ 
friction, and the collision of bodies — must from the nature of the 
casepioduce a shock, that is, an internal motion of particleS;# 
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wl ch ndeeJ we find :u 3 often 80 violent ae to lircak them 
permanently asunder Such facts are thonght to virmnt the 
inference, that it iP nob, as ■was supposed, heat that causes 
the motion of particles, but the motion of particles that causes 
heat ; the oiiginal cause of both being the pievious motion 
(whether molar or molecular — collision of bodies or combus- 
tion of fuel') which formed the heating agency. This infei enco 
dlieady contains hypothesis but at least the supposed cause, 
the intestine motion of molecules, is a vera causa. But in 
Older to reduce the Conseivation of Foice to Conseivatiou of 
Motion, it was necessary to attribute to motion tlie heat pro- 
pagated, through apparently empty space, from the sun. 
This required the supposition (already made for the expla- 
nation of the laws of light) of a subtle ether pervading space, 
which, though impalpable to us, must have the property 
which constitutes matter, that of resistance, since waves are 
propagated through it by an impulse fiom a given point. 

’ The ether must be supposed (a supposition not requiied by tlo- 
theory of light) to penetrate into the minute interstices of all 
bodies. The vibratoiy motion supposed to he taking place m 
the heated mass of the sun, is consideied as imparted from 
that mass to the paitieles of the surrounding ether, and 
through them to the pai tides of the same ether m the intei- 
Btiees of teiiestnal bodies , and this, too, with a sufficient rm - 
chan] cal force to throw the particles of those bodies into a htale 
of similar vibiation, producing the expansion of then mass, 
and the sensation of heat m sentient ci eatnres. All this is hy- 
pothesis, though, of its legitimacy as hypotliesis, I do not mean 
to express any doubt. It would seem to follow as a conse- 
quence from this theory, that Force may and should lie defined, 
matter in motion. This definition, however, will not stand, fot , 
as has already been seen, the matter needs not be in. a/AuaL 
motion. It 13 not necessary to suppose that the motion afte - 
waids manifested, is actually taking place among the raolecnlov 
of the coal during its eojouin in the earth ; * certainly not 
in the stone which fs at rest on the eminence to whidi it hav 

... . .. ... . i 

* I believe, however, the accredited authorUafe'. do siippoio that mole ( iiliir 
niotjon, fq^iuvalent m amount to that which will ho manifestod ui the cornbvisi 
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] enrai^el ILe tri e d fi it on ot I o em tl n r<f 
on bat Potent aliiy of Mot ou and vhat iho doctaMO. f 
e t Wished, amounts to, is, not that tJieie i« at all tuneis the 
hame quMuty of actual motion in the univeihc j but ihat tin* 
possilulitieb of motion aie limited to a definite quantity, uhu ] 
oaimot he added to, hut which cannot be esiuustecl , and tl' it 
all actual motion which lakes place in 'Nature is a draft upon 
this iiixuted stock. It needs not all of it have ever evibfcd 
aetudl motion. Theie is a vast amount ot potential inotu'u 
in tjie umveise in the form of gravitation, which it would bt 
a gieat abuse of hypothesis to suppose to hate been atoreU 
up by the expenditme of an equal amount of actual inotiou 
in some former state of the umveise. Mor doe® tlio motion 
produced hy giavity take place, so far as we know, an the t'S.- 
penss of any othei motion, eithei mohir or molecular. 

It is proper co consider whether the adoption of this them y 
as a scientific truth, mvolvmg as ih Joes a change lu ih(' 
conception hitheito entortamed of the most general pby-iuar 
agencies, loquiies any luodification In the view I have bikmi 
of Causation as a law of natuie. As it appears to me, none 
whatever. The manifestation-’ w'hich the tlnioiy legaub as 
inodes of motion aie ai much disimct and sepaiate phe- 
nomena when referred to a single force, a.-, when attiibutcd 
to several. WhetLei the phenomenon is called a tnmsfvu- 
mation of force oi the generation of oiie, it has its own set vt 
"iets ot antecedents, with winch it is connect-^d hy novuiibh' 
and uflconchtional sequence ; and that t-et, oi those set^, of 
mteoedents, aie its cause. The relation of tho Con®« vatnm 
rheoiy to the principle of Camsution is disciiosed m mm h 
detdil.and very insti ucti rely, by Professoi Ram, m tbcHocoihl 
volnine of his Logic. The chief pmctical conohfeiou dinwn, 
hyhim,bi'Anng on Causation, is, that we must (hstmgTuhh iu 
, xiie asaemhldgo of conddioni which constitutcis the Cause of u 
phenomenon, two elements: one, the pret-ence of a fomc; tin- 
other^ the collocation ox position of objects which is requue<l 

tion of tte coal la aciaj)!}' tukitig pkeo ilurm^ hio wfc'lt oi tfa long intu;\ if, 
I. not ID the coal, in tliii ns^geii which 'Will tlien with it Bnt Ira, 

putely hyjMKhetiw! this sijpjK>i=ihua is, Uf-ua inrclly bo Miiiiai’d ; I teiitni'c 
to ?iy, utmeccssarily .ind extravagant’ v hypottniOta]. 
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in order that the force may undergo the particular transmu 
tation which constitutes the phenomenon. Now, it mi ght 
always have been said with acknowledged eoneetness, that a 
force and a collocation were both of them necessary to pio- 
duce any phenomenon. The law of causation is, that 
change can only be produced by chang-e. Along with any 
number of stationaiy antecedents, which are collocations, 
there must he at least one changing antecedent, which is a 
torce To produce a bonfire, there must not only he fuel, and 
air, and a spark, which are collocaiionfa, but chemical action 
between the au and the materials, which is a force. To grind 
com, there must be a certain collocation of the paits com- 
posing a mill, lelatively to one another and to the corn , bul 
theie must also be the gravitation of water, oi the motion ol 
wind, to supply a force. But as the foice in these cases was 
legarded as a property of the objects in which it is embodied, 
it seemed tautology to^ say that there must be the collocation 
and the force. As the collocation must be a collocation of 
objects possessing the foice-giving piopeity, the collocation, 
■,0 understood, included the force, 

How, then, shall we have to expiess these facts, if the 
tlieoiy be finally substantiated that all Foice is reducible to a 
previous Motion ? We shall have to say, that one of the con- 
ditions of every phenomenon is an antecedent Motion. But 
it will have to he explained that this needs not be actiLul 
motion. The coal which supplies the foice excited in com- 
bustion IS not shown to have been exciting that fojco in 
the form of moleculai motion in the pit; ifc was not oven 
exerting pressuie. The stone on the eminence exerting a 
pressure, but only equivalent to its weight, not to the addi- 
tional momentum it would acquire by falling. The ante- 
cedent, theiefoie, is not a force in action , and we can still 
only call it a pioperty of the objects, by which they would 
exert a force on the occuirence of a fiesh collocation. The 
collocation, therefoie, still includes the force. The foice said 
to be stored up, is simply a paiticuLir piopeity which the 
object has acquued. The cause we are in search of, is a col- 
loedtion of objects possessing that particular properly. ^Yhen 
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indeed we inquire further into the cause from vihich tlmy 
derive that propeityj the new corscoptiou introduced by 
the ConserTation theory cornea lU the piopejty ig itselt an 
effect, and its cause, according- to the theory, la a former 
motion ot exactly equivalent amount, which hab k'en impte'=!sed 
on the pai tides of the body, perhaps at some very distant 
period. Blit the ease is simply one of tlmse -we have <dready 
considered, in winch the efficacy of a cause consists in lis 
investing an object -with a pioperly. The force said to be hud 
up, and merely potential, is no moie a really existing thing 
than any other properties of objects arc iPtilly existing things* 
The expresiiioa is a mere artifice of language, oouvunient foi 
describing the phenomena it is unnecessary to suppose that 
anything has been in continuous existence except an abstract 
potentuhty. A force suspended in its opoiation, ncithm 
manifesting itself by motaon nor by pleasure, is not an 
existing fact, but a name foi our coi^viclioa that in ajipro- 
pnate circumstances a fact tvould take place We know that 
a pound weight, were it to fall fiom the earth into the sun, 
would acquire in falling a momentum equal to irullions of 
pounds . hut we do not credit the pound weight with more of 
actually existing force than'w equal to the piessiire it is now 
exciting on the earth, and that is exactly a pound. "V^e 
might as well say that a force of millions of pounds exists lu 
3 pound, as that the force which will manifest itself wlieu tluj 
coal 13 burnt is a real thing existing m the eouL tVhat 
is fixed in the coal is only a certain property , it ha^> become 
fit to be the antecedent of an effect called combustion, which 
partly consists in g^^^ug out, under ceitam conditions, a given 
definite quantity of heat. 

. We thus see that no new general conception of Causation 
is introduced by the Conservation theory. The inJehtmcti- 
bility of Force no more interfeies with the theory of Can.satir>n 
than the mdestiuctibility of flatter, meaning by matter, the 
element of resistance in the sensible world. It only enables 
us to understand better than before the -nature and laws of 
some of the sequences. 

- This better understanding, however, enables us* with IMr. 
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Ba n to admit, aa oae of the teets for dist u^u hiii^ ca ibat n 
from mere concomitance, tl.e expenditure or tranbder of energy. 
It the effect, or anypait of the eSect, to he accounted foi, 
consists m putting matter m motion, then any of the objects 
present which has lost motion has contrihnted to the etfect ; 
and this is the tine meaning of the proposition that the 
cause IS that one of the xntecedents which exeits activ'f* foice. 

§ 11. It IS proper in this place to advert to a rather 
ancient doctime respecting causation, which has been revived 
duiing the last few years in many quaiteis, and at piescnt 
gives more signs of life than any other theory of causation at 
variance with that set forth in the preceding pages. 

According to the theory in question. Mind, or to speak 
more precisely, Will, is the only tianse of phenomena. The 
type of Causation, as well as the exclusive source fiom which 
we derive the idea, is qnr own voluutaiy agency Here, and 
‘here only (it is said) we have diiect evidence of causation. 
We know that we can move our bodies. Respecting tlio 
phenomena of inanimate nature, we have no otlier direct 
knowledge than that of antecedence and setpience. But in 
the ease of oui voluntary actions' it is affiiraed that we aie 
conscious of powei before we have experience of lesult®. An 
act of volition, whethei followed by an effect oi not, is aecoin- 
panied by a consciousness of eftoit, “ of foice excited, of 
power in action, which is necessaiily causal, oi causative.” 
This feeling of energy or force, inheient in an act of will, is 
knowledge d pnon , assurance, prior to expci ience, that we 
have the power of causing etfects. Volition, tbeiefore, it is 
asseited, is something moie than an unconditional antecedent ; 
it is a cause, m a diffeient sense from that in vdiieh physical 
phenomena aie said to cause one anothci : it is an Efficient 
Cause, From this the transition is easy to the fuither doc- 
trine, that Volition is the sole Efficient Cause of all pheno- 
mena. “ It is inconceivable that dead force could continue 
unsuppoited for a moment beyond its creation. We cannot 
even conceive of change or phenomena without the energy of 
a mind.” “ The word aehon" itself, says another writer of the 
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Mime pchool, has no real tiignificdnee except when applied to 
the doiUjjs of an lutellij^ent agent. Let any one ccnomve, it 
he can, oi any power, energy, or force, inherent in a lump of 
raatter,‘“ Phenomena may have the sem^dance of liomg pro- 
duced by physical cai&ec, but they are in reality produced, ritiy 
these -wnteis, by the immediatG agency of mind. All things 
which do not proceed from, a human { or, I suppoKsc, an .runnal } 
will, proceed, they say, directly from urvine will. The e,ut}i 
IS not moved by the combination of a centripetal and a pro- 
jectile force ; this is but a mode of speaking, wbicli ierycn to 
facilitate our coneeptaons. It is moied by the direct volition 
ot an omnipotent Being, in a path eoincrding with that which 
we deduce from the hypothesis ot these two forci's. 

As I have so often observed, the general rpre^thn of i he 
existence of Efficient Causes doe,, not fell within the hmits of 
our subject: but a theoiy which repiescuts them a? capobJo 
of being ‘•objects of hutnan knowledge, and which pas-tc', off 
as efficient causes what are only physical or phenomtin.ir 
causes, belongs as much to Logic as to IMotapliysics, and is a 
fat subject foi discussion here. 

To my apprehension, a volition is not an efficient, but 
simply A physical canso Our will eause-r ow bodily aetjous 
in the same sense, and in no other, in which cold causes ice, 
01 a spark causes au explosion of gunpowdei. The lolition, 
a state of our mind, is the antecedent ; the motion of oui 
Iimba in confoimity to the volition, is the conseqiu'iit- T hi‘i 
sequence I conceive to be not a sulsjecr of dnect cotihc loui,- 
ness, in the sense intended by the tlwory. The finteccdenl, 
indeed, and the consequent, are subjects of consemufinets. 
But the connexion between them is a hubject of expoiionce. 
I cannot admit that our consciousness of tho voLtiou contains 
in itself any d pnon knovvlodgc that the musculn rnotion 
will follow. If cmr nerves of motion were pmalysed, oi mu 
muscles stitf and infiexihle, and had been so ail our liv(>s, £ 
do not see the slightest giound for supposing that wc whould 
ever (unless by information Bom othei people) have known 
anything of volition as a plijsical power, or been comscious of 
any tendency in feelmgg of our mind to pioduco motions of 
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IT ixKly or of otl er bod 68 I will noL ndcxtake to say 
^^hetber Wu should in. that case have had the physical feeling 
wlucli I suppose IS meant when these wi iters sjieak of “'con- 
■ioioiisness of efioit”. I see no leason why vve should not, 
since tliat physical feeling la pi obably a state of nervous sensa- 
tion beginning and ending in the brain, without involving the 
ruotoiy apparatus Viut we certainly should not have dcsig- 
nited it by any teim equivalent to etfoit, since effoit imjjlies 
consciously aiming at an end, which we should not only in that 
case have had no reason to do, but could not even have had 
the idea of doing. If conscious at all of this peculiar sensa- 
tion, we should have been conscious of it, I conceive, only as 
a kind of uneasiness, accompanying our feelings ot desiie. 

It is well aigued by Sir William Hamilton against the 
theoiy in question, that it “is refuted by tbe consideration 
that between the overt fact of coipoieal movement of which 
we are cognisant, andjbhe internal act of mental determina- 
lion of which we are also cognisant, there iiitoivenes a nume- 
lous senes of inteimediate agencies of which we have no know- 
ledge, and, consequently, that we can have no eonscionsness 
of any casual connexion between the extreme links of this 
(luin, the volition to move andT the bmb moving, as this 
hypothesis asseits. No one is immediately conscious, foi 
example, of moving Ins mm through his volition Picvi- 
ouslyto this ultimate movement, muscles, nerves, a multitude 
of solid and fluid pints, must ho sol in motion by the wil’, 
Init of this motion we know, from consciouaiieas, absolutely 
nothing A person struck with paialy=iis is conscious of no 
inability m his limb to fulfil the dctei munitions of his will ; 
and it is only after having willed, and finding that his limbs 
do not obey his volition, that ho leains by this expoiiencu, 
that the external movement does not follow the internal act. 
But as the paralytic learns after the volition that his limbs do 
not obey his mind ; so it is, only after volition that the man in 

health learns, that his limbs do obey the mandates of his wilL” ^ 
— — * — - — — 

*■ Lfciures on Jrleta 2 i!ii/sus,vul ii Lect xxxix pp 301-2. 

I regrftt that I cannot juvot-c tlio juthorit7 ol Sii VViUjam Hamilton m 
fjToiir of uij OTin opiiuyns uii Oausation, a;. I ouii iigaiilst tin. paitoulai thtuiy 
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Those agam<it wlaona I am contonding have never pio- 
dueed, and do not pretend to produce, anyposiTitveovidecoe * 
that the powo of our will to moveom bodj-eii would be known 
to U3 independestly of espenence* What they hare to Bay 
on, the subject is, that the prodnction of physical events by a 
Will seems to carry its own explacatiou with it, whdo tho 
action of matter upon matter seems to require something vIm 
to espUin j.t ; and is even, according to i hem, “ inconceivable’' 
on any other supposition than that some will mtervenos 
between the appaient cause and its apparent effect. They 
thus rest their case on an appeal to the inherent laws of oui 
conceptive faculty ; mistaking, as J apprehend, for the laws of 
that, faculty lfc^ acquired lubits, grounded on the spotita«vou~ 
teudeneies of iw uncultured state. The succession betivct n 
tlie will to move a limb and the actual motion is one of the 
most direct and lustantaneous of all sequences winch com 


■whieh I am now !:omIw^i"g BJt tint acute thmker Si.ia i rhi ovj ■y{ Ca is.Uiiuc ' 
pacuiiar to bim'-rit, fch'oii hw aoier jet, ■•sf.i.r aa I Icuow teoj rfOrtlywreut 
piiimmL'I, but wluch, I luDsaie w tlnnk, admits of as cmnpleU' ’•etut .tviri a . 
any (jiio of the fali’eC'rm5"18oioQtptj',}iologi(ijl uioorieawhi b '•tiow tlj(‘ yrmml 
m siioli nnraOet'i iinilcr lus poteufc invt<.]ili>s,u‘ d scytUi (Sin&e v'-va'iimol .ml 
comrovotteu in tlm ‘iiateeatU chSptor of Jn Exaimnaiion of S/r iVtllniiu 
liamlion a Philooo^ohy ') 

* LVo,!' are to o’'c*dor a<; auch the following statcincat, 1 y om 'f tho 
■wiites liu'tcdiuthe toil “In the cita it inoTir.U oxertuTi, the msiilt to lo 
accooipKsliea \s precons^ii’^f/i or m J-fetod, atnl tacreforo known ,i /i-mrc, 
or htifiji'e expoTicnce” — (Bowm'*! Lovj V, Lictia-e^ oiiU( AppU at t"y> 
phgsmal and Ethical StitMi to ili Evtdt.tiei uf haigion Eo,t,>r), 18 1‘') rios 
jS men ly saying Ihtt when ire wd) a ih.ng wo h.i\e an M,'i ol jt EiU to h iin 
in idefi of what mo wish to Uanpen, does not imply a priiplu U' kcmwlr'i'p' ’■tul 
j 6 will jifipyen Pcihopsic will he sod that tho/truf tvim ww (iiciTiw! mil wilJ, 
wlmn we hid of eouisc no espoiienco of injrof thr, pow'rn rfsnlin" in ii>. we 
neiertivless must alreiJchoTc t&f'owa thitwa possessed them hjji'c w i in,' .i 
^sllI that will, h WD dr. not behme to ’ a m onr powei But the nnpr ssihiliiy k 
peril ips in the words onlj, .md not jn the facts , for -we m.iy dewo wh 'rivit d j 
not 'know to bo la onr power , and finding Iij enpQciu'iae to, it oor bwhi . uoi i 
i^oor Img to our ek»i-e w e may tbir' au-l only tL' u, jvu-, into tlto w >"t eoi j- 
pl’Wted in ntdl state whiuh is termed wdl 

After ill, oi'sa if wo Ind an m.tmi’tivo knowklgo 'hue y"c s/'tuns would 
foUciw our will. this, ns Blown rem-irks would pruvojrothmg aa to fh,. tmturw 
of C'lmt.on Our knowing prermns to cxp0ru’m.a, that aii .inteauicro wtH 
be followed, bya euitain constituent, wcmlfi not pwro the leLitiou hetwow the’ii 
to be anything more than antocedence aacl consobaeucB, 
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I ier 0 1 o) *=.6 V t-on, und fairuiiar to orory moroent’t) e^- 
poiience from our oaxliest infancy; more familiar tlsAii any 
succession of evenis exterior to our liodies, and especially 
moie so than any other case of the apparent orjgmatiuo (as 
dinting uifched fiom tlie mere commmjication ) of motion. Now, 
it IS the aatut al tendency of the mind to be alw ay = attempting- 
<0 facilitate ils conception of unfamiliai facts by ussimilatfng 
them to othei>» which am famiiiai. AccoiAingXy, oiu voluntary 
acta, being the most familiar to us of all cdse^ of causation, 
are, m the infancy and eaily y^outh of the human lace, spon- 
taneously taken as the type of causation ju geneial, and all 
phenomena are supposed to be dueetly piodneed by tl;e will 
of some sentient being. This original F etichns m 1 shall not 
chaiactenze in the woi ds of Hume, oj of any follower of 11 time, 
but in those of a religious mdlaphysiciau, Hi. Keid, m oidci 
more cflcctuall} to show the unanimity which exists on the 
oubject among all competent tlunkers. 

‘ “ When we turn oiir attention to external obmcts, and 

begin to exeiciscour rational faculties about them, we find that 
tbwe are some motions, and clungos in them which we have 
power T,o produce, and that theie are many which must have 
some other cause. Eithei Uie objects must h.ive life and ac- 
tive power, as ive havo.oi they must be moved oi changed by 
something that has bfc ami acbne power, as exteinal objects 
are moved by us. 

‘‘ Oui hist thoughts seem t.ihe, that the objpets in which 
■we perceive such tnedon have undeislanding and active power 
as we have. ^ Savages,’ sayt. the Abhe E.Lynal, ‘ wheievei they 
see motion which they cannot account fm, thcie they tuppo'-o 
a soul,' Ail men may ho coUMdeved as savages lu tins ic's-fiect, 
until they are capable ct msti action, and of using then iacul- 
ties ifi a mire perfect inaunei tlun s.avagoa do. 

‘‘ The Abbe Eaynurs obseivation m isuffioiently confiirned, 
both from face, and fiom the sirnctuip of all lauguagcb, 

‘■Eude nations do really believe sun, moon, and stars, 
eaitlpsea, and air, foantams and hikes, to have understanding 
and active power. To pay homage to them, and impilore 
then favour, la a kind of uhhtiy natuial to savagea. 
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All iangia^es cir y ii ihexr stru 1 r 1 mai of } 
being foi 0 ied wlien tl s bel cf pre 'iilecl Ihe d hi nction 
ve bsmri participles into active and which is found u 

all langaagea, must have been oi igj nail f intended to disiin 
guisli what IS really active ftcm what is raoiely passive, and 
i» all languagesj we find active verbs applied to those objed^ 
in ivhich, accoidiug- to the Abbe Raynal a observation, savage- 
suppo»e a soul. 

“Thus we say tiie sun uses and set"!, and comes to the 
meiidian, the muon changes, the sea ebbs and flows, tbo wiufb 
blow. Languages were formed by men who believed th.ow 
objects to have life and active powei in tlicfuselves. Ii wa- 
therefoie propei and nattual to cvprest> their motions aiifi 
cliangas by active verbs- 

Theieifi nosuier w.iy of tiacing the soiiTiiaents of nations 
befoie they have lecoids, than by the stiucturo of thcii fui- 
gnage, ■which, notwithstanding the changes jiioducwl in it lu 
time, will always retam some signaritics of the thoughiM ot 
those by whom it was invented. "Whe-n wc find the same 
sentiments indicated in the structme of all latigudgc?, those 
sentiments roust have been common to Iho humdii sptoicfs 
when language^ -weie invented. 

“ When a few, of superior intellectual abilities, find ki^in o 
for specuiation, they begm to philosophize, and soon di'jCOK't, 
that many oi those obiects which at first they believed to ia 
intelligent and actue are really lifeless and paHSive Thii ir. 
a vei y important discovery It elevates the mmd.emantup, d < s 
fiom manTr vulgar supei stitioas, and invites to fiirthm di-i o- 
veriG«! of the same kind. 

“As philosophy advances, life 'ind avtuity in n.iiui,)! 
objects retires, and leaves them dead and xnactivc lusfc.ixiid 
moTiag Toluntanlyy we find them to be moved nccc “sitrily ; 
instead of acting, we find them to be acted ujion ; <uid Kaf uu 
appears as one giea,t machine, whore one wheel i, tiuiir d }iy 
anothei, that by a tiiird; and lio’w Jar this noco-s.ay 'Uiuh- 
mn may reach, the plulosopher does not know.’' 


* Halils on the Aettw iv, Ui 3. 
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Theru is, ihui. a spout^neous tendency of tlie intellect to 
account to itself for all cases of caiisatiou by assimilatiog tbrm 
to the intentional acts of voluntary agents like itself. Tins 
IS the instinctive philosophy of the human mind in its earliest 
stage, before it has become famihai with any otliei invaiiable 
sequences than those between its own volitions or tSiose ot other 
hitman beings and their voluntaiy acts. As the notion of 
fixed laws of succession among esteinal plienomena gradually 
estahiiahes itself, the propeneity to lefer all phenomena to 
voluntary ngen.' y slowly gives way befoic it. The suggestions, 
however, of daily life continuing to he moie powerful than 
thoso of scientific thought, the original instinctive philosophy 
maintainB its giound in the mind, underneath the growths 
obtained by cultivation, and keeps up a constant icsistance 
to then throwing their roots deepinlo the soil. The theory 
against which J am contending derives its nouritjbmcnt fiom 
that substiaium. Its strength doec not lie in aigument, but 
vin its affinity to an obstinate tendency of the infancy of the 
human mind 

That this tendency, however, it. not the result of an inhe- 
jent mental law, is pioved by super tobundanl. evidence The 
histoiy of science, from its eailiest*c!awr!. shows that jiiankind 
have not been unauimous m thinking eithei that the action 
ot matter upon matter wus) not conceivable^ or that the action 
of mind upon matter was. To some thinkers, and ■^oiae schools 
ot tlunkriis, both in ancient and in modern times, this lavi has 
appeared much moie mc'Oiii.eiva,ble than thetoiraei. Sequences 
entirely physical and material, as soon as they liad become 
bufficientiy familiar to the human miruh eamo to be thought 
perfectly natural, and were roguided not only as needing no 
explanation thembclves, but being c.ipa!de of affording it 
to orfjferR, and even of seiving as the uiiimale explanation of 
things in general. 

One of the ablest recent supporters of the Volitional 
theory has furnished lui explanation, at once historically true 
and philosophically i^cute, of the failura i^f the Grreek philoso- 
phem in physical inquiry, in which, av. I conceive, be imcon- 
sciously depicts his own state of mind. Their stumbling- 
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■block Tas one ais to the natuic of tie eiadence they htid to 
expect for their coa\ichon. . . . They luid not bcized the 

^dea that they mast not. expect to undeistand the pioeob-tit b uf 
outward causes, hut onlj" then results : and con^aqjreutly, tlu 
\^^hole physical phdosopLy of the Greeks was an atfempt to 
identify mentally the effect with it<i cause, to feel after sunn 
not only necessary 'but natuial connexion, wheie they nunut 
by natural that which would per be carry some piesurupticii 
to their own raind . . . They wanted to see some 

why the physical antecedent should piodiice tins paitieukr 
consequent, and their only attempts were in directions where 
thev could find such reasons ’ * In othci Nvoids, they vvei e nut 
content mciely to know that one phenomenon was always loj- 
lowed by another, they thou£>ht that they had not ai tamed 
the true aim of science, unlesa they could pciceive bonndhm;*' 
in the natuie of the one pheuomenon fiojn which it rnipUt 
Laie heen known or presumed preciew-a to tnal that it would 
he followed by the othei; just what the wiiter, who has so* 
clcaily pomted out then oiroi, thinkb that he poroeivesin the 
uaiure of tlie phenomenon Volition. And to complete* ihc 
statement of the case, he should hate added tliat these eailv 
«pt*culatoi3 not only made tins their aim, but weie quite satis- 
lied with their succdas in it ; non only &ou 4 ,dit for cau^ics wlucli 
should Cdiiy in theii mere statement evidence of their till- 
ciency, but fully believed that they hud found such cau^f“^, 
I be leviewei cun see plainly that this was an eiror, because /u; 
does not believe thwit there esietany lelatioiis between mntciial 
phenomena which can account for then producing one anntlu i 
but the very fact of the persistency of theGieeks in tb Horror, 
shows thoit then minds were in a very difteient state . they 
v;ere able to derive fiom the assimilatmn of physical facts to 
other physical facts, the kind ot mental ‘^utihfdcnon^bjeh 
We connect with the word explanation, and which the jc/je.^vcr 
would have u? think can only fie found lo referring phenunitna 
to a will 'When Thales and Hippo held that na03.stuit was 
the universal cause, and external element, of which all other 
things were but the infinitely vniious sensible manifostatutiw, 
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when Anaximenes predicated the same thing' of air, Pythagoras 
of numbers, and the like, they all thought that they bad found 
a real explanation * and were content to rest in this explana- 
tion as ultimate. The oidinary sequences of the external 
universe appeared to them, no less than to their ciitic, to be 
inconceivable without the supposition of some imi'fersal agency 
to connect the antecedents with <be consequents , but they did 
not think that Volition, exei ted by nunds, was the only agency 
which fulfilled this lequirement. Moistuie. or air, or niinibers, 
carried to iheir minds a precisely similar impiession ol making 
intelligible wbat was obbeiwiae inconceivable, and gave the 
same full satisfaction to the demandg ot their eonceptivc 
faculty. 

It was not the Greeks alone, who “ wanted ti) see some 
reason why the physical antecedent should produce this par- 
ticuLu consequent,'’ acme eonneMon “ which would y>e?‘ ae 
carry some piesurnption to their own mind.'’ Among modern 
'philosophers, Leibnitz laid it down as a self-evident principle 
that all phvsmal causes without exception mast contain in 
(heir own nature .something which makes it intelligible that 
(hey should be able to produce the eJff cts which they do pro- 
duce Far fiom admitting Volitichi as the only kind of l,3uso 
riliich carried internal evideme of its own power, and a.s the 
real bond of connexion between physical antecedents and their 
consequents, he demanded some naturally and pc/ ss efficient 
physical antecedent as the bond of connexion between Yobtum 
itself and Its effeids. He distinctly lefused to admit the will 
of God as a sufficiem: explanation of anvtlimg except miracle? ; 
and insisted u]jOU ■finding something that would account IikUht 
for the phenomena of nature than a aicie reference to divine 
volition, *■ 

Ai^in. and conversely, the action of mind upon matter 
(which, Wd are now told, not onlyneeffis no explanation itself, 
but is The explanation of all other effects), has appeared to 
some thinkers to be ix^^elf the grand inconceivability. It was 
to got over this very -difficul ty thar the Cditcsians invented the 


TOt, I. 
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syntera of Occae onal Ca bos. They co Id not conceive tl at 
thoughts in a mind could produce rnoveruentt. in a body, or 
that bodily movements could produce thoughts. They could 
see no neeessaiy connexion, no relation a pri&n^ bctvvct n a 
motion and a thought. And as the Caitesians, inoie than any 
othei schoorof philosophical speculation heloie or since, made 
then own minds the mea&uie of all things, and roiuscd, on 
piinciple, to believe that Nature had done what they w me 
unable to see any reason why she must do, they affiimed it to 
he impossible that amateiial and a mental fact could he caut-i-^ 
one of anothei They legaided them as meie Occasions on 
which the leal agenf, G-od, thought fit to exeit Ins pcwei ;ih a 
Cause When a man wills to move his foot, it is not his Will 
that moi*es it, but God (they said) moies it on the occasion ot 
hib -will. God, accoiding to this system, is the only efiicmnt 
cause, not guCt mind, or qua endoned with volition, but qtia 
omnipotent. This hypothesis was, as^ I said, originally sug- 
gested by the supposed inconceivability of any real mutud- 
action between Mind and Matter: but it was aiteiwaidb < x- 
tended to the action of Matter upon Mattel, foi on a nicer 
examination they found this inconceivable tou, and therefore, 
according to then logic, impossible. The <leu<i ecr, yn^Juiia 
was ultimately called in to produce a spark on the occasion 
of a flint and steel coming together, or to break an egg on 
the occasion of its falling on the ground. 

All ihis, undoubtedly, shows that it is the disposition of 
mankind iii geneial, not to be satisfiedwilh knowing th it one 
fact IS invariably antecedent and anoUiei consequent, hut lo 
look out for something which may seem to expl im their being 
so But we also seethat this demand maybe coiupletelybatisiu d 
by an agency purely physical, provided it be much moie farndiar 
than that which it is invoked to explain. To ThalCs and 
Anaximenes, it appeared inconceivable that tlie antecedents 
which we see in nature, should produce the consequents ; but 
pel fectly natural that water, or air, should piodiiee them The 
writeis whom I oppose declare this inconeeivahle, but can con- 
ceive that mind, or volition, is per scan efficient cause ■ while 
the Cartesians could not conceive even that, but peremptorily 
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declared tliat no modo of production of any fact whatever ■was 
conceivable, except the direct agency of an omnipotent being 
Thus giving additional proof of what finds new confiimation 
in every stage of tbe histoiy of science : tbat both what 
pel sons can, and what they cannot, conceive, is veiy much an 
affair of aciideni, and depends altogether on tbeir experience, 
and then habits of thought , that by cultivating tbe requisite 
associations of ideas, people may make themselves unable to 
conceive any given thing; and may make themselves able to 
conceive most things, however inconceivable these may at fir'it 
appear : and the same facts in each person’s mental history 
which determine what is or is not conceivable to him, deter- 
mine also -which among the vaiious sequences in nature will 
appear to him so natural and plausible, as to need no othei' 
proof of their existence , to be evident by their o-wn light, 
independent equally of experience and of explanation. 

By what rule is any^ one to decide between one theoi y of 
'this description and anothei ? The theorists do not Jiiect us 
to any external evidence ; they appeal each to his own sub- 
jective feelings. Oue soys, the ouccession C, B, appears to me 
more natuial, conceivable, and ciedible per se, than the suc- 
cession A, B , you aie thei-efore mistaken in thinking that B 
depends upon A ; I am certain, though I can give no other 
evidence of it, that 0 comes in beUveen A and B, and is the 
real and only cause of B, Tbeoiher answers — the suctession^ 
0, B, and A, B, appear to me equally natural and conceivable, 
or the latior moie so than the foimer A is quite capable of 
pioducmg B without any othei intervention. A thinl agiees 
with the first in being unable to conceive that A can produce 
B, but finds tbe sequence D, B, still mote natural than C, B, 
or of nearer kin to the subject matter, and prefers his D theoiy 
to the^Hl theory. It is plain that theie is no universal law 
operating here, except the law that each person’s conceptions 
aie governed and limited by his individual experiences and 
liabits of thought. We are warranted in saying of all thiee, 
what each of them already believes of tbe other two, namely, 
that they exalt into an oiiginal law of the human intellect 
and of outward nature, one particular sequence of phenomena, 
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which appears to them more natural and more conceival le 
than other sequences^ only because it is raoie familial. And 
from this judgment I am unable to except the thofuy, that 
Volition IS an Efficient Can've. 

I am unwilling to leave the snbject without cuhoding to 
the additional fallacy contained m the corolLiry fioin this 
tbeoiy ; in the mterenee that because Volition is an efficient 
cause, theiefoie it is the only cause, and the direct agi'ut in 
piodueing even what is apparently produced by hoiuetlung 
else Volitions aie not known to produce anything diieetly 
except nervous action, for the will influences even the inuhclcs 
only through the neives Though it weie giantod, then, that 
e\ery phenomenon has an efficient, and not meicly a pheno- 
menal cause, and that volition, in the case of the peculiar 
phenomena which are known to be produced liy it, is 1 h it 
efficient cause j aie we theiefore to say, with fhtsc wutci^, 
that since we know of no other efficient cause, and ought not 
to assume one without evidence, theie '^s no other, and \ old um* 
is the direct cause of all phenomena ? A moio outrageous 
stretch of inference could hardly be made. Bncauso among 
the infinite variety of the phenomena of nutuic theie us om , 
namely, a particular mode'of action of ceitam nerves, whieli 
has for its cause, and as we are now supposing foi its efficu nt 
cause, a state of our mind , and because tins is the only effi- 
cient cause of which we are conscious, being the only one rd 
which in the nature of the case we can he conscious, simo it 
is the only one which exists withm ourselves , docs this justify 
us in concluding that all other piienomena must h.ive the 
same kind of efficient cause with that one eminently s|>l< i d, 
narrow, and peculiarly human or animal, phcnomenoji '' The 
neaiest parallel to this specimen of geueialivatiou is snggesti d 
by the recently reviled controveisy on the old sulycet of 
Plurality of Woilds, in which the contending- parties have 
been so conspicuous] v successful m oierthiuwing one aiiotliei. 
Here also we have experience only of a single case, that of tin 
woild in which we liie, but that this isi- inhabitod we know 
absolutely, and without possibility of doubt jVow if on this 
evidence any one were to mfer that eveiy heavenly body 
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"wifhout exception, sun, planet, satellite, comet, fixed star or 
nelnila, is inhabited, and must be so from the inheient consti- 
tution of ihmgs, his inference would exactly resemble that of 
the wiiters who conclude that because volition is tlie efficient 
cause of our own bodily motions, it must be the efficient cause 
of everything else m the universe. It is true tlieie aie cases 
in which, with acknowledged piopriety, we generalize fiom a 
single instance to a multitude of instances But they must 
be instances which resemble the one known instance, and not 
such as have no ciicumstance m common with it except that 
of being instances. I have, foi example, no direct evidence 
that any creature is alive except myself : yet I attribute, with 
full assurance, life and sensation to other human beings and 
animals But I do not conclude that all other things are 
alive merely because I am. I aseiibe to certain other 
creatures a life like my own, because they manifest it by the 
same soit of indication^ by which mine is manifested. I find 
'that thou phenomena and mine confoim to the same laws, 
and it is for this reason chat I believe both to arise from a 
sirniLii cause. Accoidmgly I do not extend the conclusion 
beiond the giounds foi it. Earth, fire, mountains, trees, are 
remaikable agencies, but then pbenomena do not conform 
to the same laws as my actions do, and I therefore do not 
believe earth oi fire, mountains or trees, to possess animal 
life. But the supporteis of the Volition Theory ask us to 
infer that voUlion causes everything, for no reason except tint 
It causes one paiticular thing , altlioiigli that one pheno- 
menon, far fiom being a type of all natural phenomena, la 
PI f I inontly peculiar . its laws bearing scarcely any re«emblance 
to those of any othei phenomenon, whether of inorgamo oi of 

oigame nature. 
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KOTK .SrPPLEMENTARY TO THE PEEOEDIN& CHAPTER 
i’ho authur of tlio Second Bin nett Pn/e Essay (Dr Tulloeh), who has em- 
plojed a coiiviJeratle nnstsber of pages in (ontroyerting the doetnnes of the 
piotoding chapter. Ins somewhat surprised mo by denying a fact which I 
imagined too well known to roquiie proof — that there hare been philoaophcis 
who found m physical explanations of phenomena the same complete mental 
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fj sff fit on ch TPfl a e od s on y g Pn nj Oi.muj.u f-'p' in )( ion, inj 
Oij ere >vjio deniuiltlia VchliuBdl Theoiy 00 the t.Ainfc giou3»l ot nufiiifi A.ibtjgy 
on which It 14 . df feuded The ibsorcimi ot the hi'i.ijist, ts upjun'er-.'pi,.d 
more postintJy by dti aUo reviewer ol tlio Eteiy * ' Too '■ib'etr ilioitH,” ^ ii,® 
tue reviewer, “ara aiiMnccd tiy!5Ir JiilJ . tno cate oJ Thohw 'vd *it-L'smii iie^, 
iftitedhy him to h.ivo nn.atMiied, the oiiO Meo.fXiU\ ,uid the tdix " A r to bn the 
ctngm of ftllthiligft, nadtfiit of lio&cjrle-! ami Lubnite, Ml'wn lie onv ir,-, (o 
idle foutd U's M'tijn of ^liud upon Hatfor ttif gi.itiil nii<>ni Jrj 

eountaTfttate’iion'’ uu to the tot of those ui‘it& the autboi aiv wji — uhdf Wf 
Mi-ve now h'-'rd'y adm to <jt Joubl. — that ti'c tiicah j I'jlsW'ipl'i m .bsti„itly 
leioguioed ,3<^ lejcr.d .jnd <\}x}ve tneii prtiu.il in.itwui oo'irti', tl« ndr?-, im 
Divwe InWl'gfrit, tbe aSietent. und ojiginating yomie nf dll ')ii ai i<t ihn 
second, proof tbM ;c Viis iho //lUiii’, uot cue /«<-/ (st tlmt aitiou jn ui.itttr, 
whitih Wiifr leprestsijtod as inc,/iiei.ivu.ble ” 

A giealw quantity of hialorirtil i-nor has soldnni beau cowpi 'sed in n Mutrle 
smitenee ’W'ti-' regard to Ihalo-s the -uiscruoii that 5i< uniisuh'ted waki ts 
a mere rmtei’ai in the hued^ of yaSi rostK on a pass igc of C’ecio,// AWn-id 
Dcormu ind wl oevnr w.l! refer to any oi the dccaiale hioteri " ^ ot pliilo'n)- 
phy will tinJ ih>t they treaS fhti. as a uicro fauey ol UictTo, jt-la.g lUi lui 
authority, nppoitJ. to dl the cwdejico, rod nuiKo Mirrai'-es nv lo Hit’ iinouiiw 
3H which Cicfiw may have Imojj W juio thf error (.ve Jljri 'r, Vo' i p 
Slid ed Brando, rol J jp 118-9, 1st od rPnlln’, f'kihistijihut 

Qvxoi>~Rommm ^ 10 • "Schicfo Aneieht, itniclums m virwcjlf'u “ tugw!-' 
schfiaheU folgernd siast aa bencfiten, ” “ qmbiis vera emtoni iji Tlj di't,', pi me 
detoxynetnr , iro the expressiuns of those wjiiori . ) as tor St),' tinua? s, Li', 
wen according to Cicero, mainttisu 1, not that, iir was tlm J.iat ila! out ui 
wbeh Gad -made the world, hut that dio air was a gud A n uciw ’n s m ai 
drum Etatuit " or aceoidingto bf. Aaguatun. that il was i!u lenturial viut of 
which tho gods were nwdfl, non fcinic n ainpsie [JJns] ucirui facti'i'i sid jpstii- 
es aore ones eredidit ” Those who att uot familuiT widi fbe uist.iplusa'.d 
ttirmmology of antiquity, must not be an, sled by ftiiding it stiti'J cloit, An,'' >- 
moties attrihnf ed Cranslated or h/e) to his niimis,il obwani, "be 
asr The G-rneh philosophers acknowledged several kinds ot ^vxv, tha i 'hi ii iw , 
the setiBitive, and the 'ijtaU''ct’ve f Eton tb jnudu'tiB, wUh adtiilicd cout' 3- 
ness, attsmute life to plants As far us wn cantiiaLe wit the uioaiiing it Vi, •' i- 
iiioneft, he made choice of Air as the uitivorsal agent ou lin gioued ih it ir ,s 
pcrpetaally in motion, without any app,ir 0 iifc cause mwuul to it'iOt so rjcit 
he uonceived it as uNiprusing spontauejus force, and iia the priuriplu vt life iiud 
activity m all things, men and gods inclusive If (Jus be mil u'prtAor.liug it 
as the EiKcirnt Cause the disp'ito a 'together has no moanuig 

If either Anaximenes, or Thales, oraiiy of thoircoteniporuiti:,, Iwri^jold (lie 
dwtrinc that vows Wis the Eificieat Causa, that doctrine could juv lia.oh-cin 
reputed, as it was throughout dutiqu'ty, to have originatail with Ani'X igoras 
The tagtimoajr of AriwoUe, in the first hook of hit, Alccaphjaios, la purfi etly 
decisive wish respect uo these earl} apecclatiorg After enammtmg imir 

* We3im2>isttir A’sEuete for October 1S55. 

t See the whole doctrine in AnsUUe As Ath-niA where the ffppWTiKfj 
IS treated ns exactly equivalent to SpfurtK^ Sitapici, 



LAW OP GAL a ION 


423 


k n «! of c’nses, o r.itl.e- foar «lJ0Ei•re^t raem-iagi of tha word Ctinse, f'z t'js 
Esoi'tica of 4 tiling, tiie Matter of it, the Oiigm of 3Ioc uii iCftcient C^U'ce), 
and the End oi jFinn Ca-usie he proceeds to siy, that most of the edilv phdo- 
sopiier? recognised only the 'lecond kind of Ojiise, the ALictei oi ,i tmng tm iy 
oAijs i^-tiS-rioav erifai jrdieran' A.S liis ftrst e’caeipie he ^pcciiits 

Tlwlee, wliotn he deaoiibes as tnUng the leiid lii this new o: rhe tnbjeit, 
A T?r roiadrijf Ajjxiry'is ipiAoo'o*wii, And. goes oc to Ifippi^l, ALnaximeno^, 

Piogencs (.of ApoliowA) liippusny of AIt“apcntam, HswehUis, and Empe- 
docles Anavttgords, howiver, (ho pioceecU to Sity.) (aaght a tUfFerLnt dne 
tane, as ivo Liou,, and it is aMfftd that HoriBOtiiims oi CUzamfetiai taught it 
before him AnniagoWP represented that cietiif these various theories ot 
the urmersal mateiiai woro true tharo W'ould he need of sotnr othei cause ta 
account foi the toinsformatioas of the mateiiA], since the mattri il (hirnuit 
orlgliJAte its OUB ehingoa o5 yin Sjj t 6 ye vroxeiueyoy aim iroiei y.era^aK\.ew 
eay-oo kiyai S’ iifor eSre t 4 ^nAor othe h t/Irur raS ficra.^akfein 

fharepoy ahriet, ovSi toieI ri p.ev feXur Kkl>n}y o Bt ^xkxcs wSpiavta, akk 
erepbv 7i rtjs tieraffektis ufrior, viz, the other kind of ciiUBe, B6ev ^ Apxh 7%' 
KtviiefeKS — ah Effii-ient Chuso Aiiutotln espresses great approlidtioa of this 
doctmo (vbich he says maae ns author appeal tb© on^y sober wan awoug 
peitons ravirg, ■nTny xfi'pniy e'(j>«>ui -rap' eix^ kiyoy^cts raw itfidTEpoi'') , hut 
while dcec’iLi’ig the irdltiefioe wmeh n exercised ci er siibseiiUenii epacuhctiion 
he reiaiuki that the philcti5pii>*rs against whom thi^, as ho tlimhs, lasuperatilo 
» difficulty Has urged, U<i.d loc felt it to Do any di&eolty oiJir iWyepavoi' ey 
iumbls It IS suie'y iiimoocssAry &,iy nic,.« ja proot of the matter of tut 
winch Hr Tnlloch and h.s *e\ieW9i diahetieve 

Having pointed out vrlist ho thinks the frror ot tlipso eirly speeutatow in 
not icfognising ire need oi da cfflcieiit AristoUe goes on to ncntion two 
otliei. erticiout CAUsts to which they might have bad jccou'sp, laslcnd of intel- 
Iigenca tvx« chime and ro atJr. f«rov, spun tiineny Ho indeed puts these 
Abide IS not sufficuntly ivortrv i^-ws » for thr oraer in the universe, ovS av rif 
real rj? 7VXV ^o^nOray firiTpb'if«( itpSyua icoA&s but he Iock 

»ut itjcct thtun as inu’pihlc of pwduetng aw efieet, lint only is laciipjhle ot 
{todiiuniT thitf efthet Ho hiHlself rocogrin-eR tvxu and rd airpuiray is 1 , 1 1 - 
ordiHAtfi rigcnts with Hind la xirodiicmg the phonomoiui oi ilio i'ti.fO'*se, tlio 
dcpiirnnent aUOtteJ tg thriii bt ’ng eomposodot all the datscs of phtuoniuii.i whi i li 
aio non sapnosod W lollow a’-’/i'nircirin law Hy thos including tb 'ucc anijug 
eihcienC caiHos Aristotle fell wtoi 1 arrur which pmlusophv h<vs noiv outgroW'i, 
but which iS hy no mcanu «i' elioa to the spirit even of sw/kin specrl ition is 
It may at iiiot sight appear Up to (^cito a lecunt pormd phJosupJiow’went on 
aborihing, and many of them have not jet eeaswi to asoiiha a real exiblente W 
the ronslts of abstiaetion, Ciiaaee could nialw out ak good a title t<i that dig- 
nity AS iinny other of the Tnisd's ahstrKt ereitions it hid had ,1 name gu'uu 
to ii, and why should it not be i wiity? Ab for rn aOrop-aroy, it is recogaissd 
ovaa yet as one of the modes of or-ginatioe of pheuommia, by all those thinkeri 
who nirtuitaiu what la called tn» freedom of the WiU The eanie solf-dt'Cer- 
jniiiiug powex which that dourirs attribute^ to volitions, was (supposed by ^he 
ancionts to he posaessaiT also by sojna other laatURil phenomena- a cirrniu- 
stance which throws conaideraMe I’ght on more than one cf iha &uj. posed 
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I 3a n'y:a as of b of Ih vo nt od cet Lera u'k u. .a iu ruf 
of Ar ito or rarbar of t3iu GrpeK phuo=ioplicrM gpner.dlj, 'a in ijLil tin f (la 
doctares of Tiialaa flful fhe Io»ic ecliool, to tiia tliaopy tJj 4 thr liui?' tn mind i-i 
fo'iipe"eil bj Its constitution to aonoeive t nhuoss ms ibo or’gir ut sM foi. a, nOii 
tlip pjii’zait ctasa of all phanomont * 

WilJi rfaard to tha niodorn pliiloaoptiera (Loiooitz rind jlie P irtaMinisJ hIkwi 
J 3iad eitpiisisbrii’.ngnittint-amad tbat the action ot mind upon m ittor. w ttrftcifii 
V)ngth6 0 jlj' 0 un'eiTaM« origin uf mitorui pht-tiorauna, ixitstlt incoiictuuiMo 
the pttanipt to rebut this Migument In assertiug that thi raodp, vot *'io fih'l, yf 
taa aetJOE ot mwu on matter leprusontoii .is uiconton abJa, n m ’ihoio at 
the priTilege ol wr'tJDg eonfidontly ibont dutnots without reulr'gthim fiu 
diT kpoTrlpJge whptpivr of Tjp'Imite intoultt hav? twight thosu who thas rpo lii. 
of him, til It tin ineoooa.VdbrJity of the mode and tlie .;t (iia 

tiling, were 'O h's Hiino wEvorftble expresMOns Whjf wais ins fimocs i’nii- 
ciple of the SafSo'pat Baiimu, the lery cornet stuno of his Jr’m'o'.ophj, fiuiu 
winch the PreesUbli&had IXurm inv , tJio if jcttine ol Monods, and ,P! t’a ..ptnioiw 


* It rieserres nonce th't ilia parts of twt are which Aristorlr rng.ir's as 
■prebpnwng tvidcncoof design, ,’ni tlio Litiifnrmirns the pin iimnnnd in h-j f.ir 
as redutiDic fo U» Tv'xn and -o airWror bni ..s c•Ap^l;I^atlo’"lof f,}io 
vnufile eiamoQl m phennrnaod, b jt their <icc.dmrtg AccnrrUng to if5\.iU tulr 
cftti only, to lua conoapiiona, be accounted foi fcy lui ItirrliigcnL IVtU 'iJii! 
cemTUon, nr what Tnay^be called tbs insitnctire, leliitiou', mt (‘rnnit ifon of 
priturii, IS tie ruverae of thm fTbo erents in which nirii bponUminiidj sot fit 
hand of a supaii.intral be'ng, ire thona which oanuot, .u- tiiitdc, bo 
leuiiPed to a phyeii il iiw Wit they cm Jistmi tjy ((iiiticid wlfli 
ettmas, and capronllv wbar they con picdic), thougn of coursp nsfPilKil fo ,0 
Author of Nirnta it they all fw'y*'rocogTjise such nn tulliot, mig-lit ha c la- 
cch oJ, they think to anst ii ciri> 1 Wmd /.tialiiy, ,uu( in any '■ ' jc ib ni't ii | p ‘nr 
to tlicni to hi tr S') ijiiviouf-ly the nmik of a diniic wiU And this d'si’ti tiau 
Ims been aouatonancod uj eminDnc writots on Kntural rhcnlugj, m piiWu 'Ur 
hy Br Clidlmere who thinks tlist Bioagh deeigii is pn eeiiT (‘iciyiuifTi' il.i 
irrccistiblo evidence of u ir to bo found not in the frr.uio ot n.ituic l.ijf 'n di,, 
colljffljtiyDi,, le m tne part of nii-ora in wJiicJi it is impotst'rlB to Inc. .1 iv 
Itw. A few proporties of dead wmiter rnighr, lie ihnik^, c an uu'ahly ir^iM.if 

fi>[ the regular and Imanubl© srccossian of eiKcisainl caaciie, hm f'l.n j3j,j 

d'jferent uinJs of m.iticr have been ao placed as to priimuro iiftu liccnj t oi., 
whit he regards as the piQul of a Ihmiii PiO"ui<3nr*c Mr Bidrii rowi ll ,, 
las E'lcay arMfled, ' Phibsophy of Creitioa,” hi, ntanicd to t)m pmw' of 
1191) of Aniitofle and the atr.innts, and vigormsly te!i,sur'‘s um doitfu)' i!.,it 
the indiu.twn of design in the umvcrai is not spcotul tufapt tiiiiuc bm tT; itor- 
inity aud Law, these being tau ondeurts of raind, and not whit i(ppi 4 i'sf} 
Uotob8aj)ro,',sion for our uses While J dertinc to express 'luy opiaioji hc'i.'on 
tais iiejinia ///.iSirir,, 1 uagbt not to raention Mr Powell u withtmt '•ht‘ 

aBknuwlerignmai doc to the philosophic spirit wittuli peri.vdes gunp'-Jly 
the three. Es, y, eomposmgii, farnniigin the oasoof-orie of tbmu (th, ‘ Usuy 
01 Worlds ’ ) AO hono..r,ible contrast with the other disooi nil ions, eo t ir -1 s tliay 
bare come nsder mj notice, winca have appened on eirku’ bide of llmt cotv 
troveisy 
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most cb raterstcofL ba were enr.liiries? It 'ifa.s that rothiCg Mists, 
Jie osirteni B ot which 's aot cipiblo of baling proved and e^p) lined a pmn 
the proof aad explanatjon ’n the casj ot contingent forts tie'ag der'iod Prom 
this nafiirc of tlipir euiecs, whioh coubl not ho the causes unloss Ihete was 
something in tlirir nature suturing them to he ciiuable of producing tliuso 
pactiouldi effeita And this sorartbiug” which aceiuntstoi tho produjtioa 
of phiisiCAl etfeots, Iso was able to Sad n many phyfcifal tdusri,, but could not 
fiml It I'l ah;^ finite minds, which thDro&jte he vushpsstaVingly asserted to ba 
^lUcapiiile of producing aiiyphpical effects whatever ‘ On na saiirait oon 
eeruir ’ lie cays, une aaioc ricjproquo de ta luatioio et de rintelhgeuce I'uaa 
sur /autre, ' and tiiere is tperefore (uc eontandsj no choice but between the 
Occaaiotial Causes ot tbe CartesiAcs ami hie own Pieasubbslipd Hariaotij, 
acooi^ding to whicu there is no more eonaciioa batwetn our tolU’ons and our 
BiUocuUi AC ions than, tharo 33 between tso clocks which are wound up to 
htrika Jit the same mstaat But he felt no s'miiiir diftmilty as to phybioil 
ciiui,es d nd tiiroughout his spesu'ations, iii tho passage J have Already nitd 

if'ipteting gravitation he distmclly refuses to coualdpi is part ot the older of 
mdtfo any fart whu,li ia not eixpiicabV tum the nature of iLe phvsicil cause 
IVith logird to the Cartesians (not Descartes , I did nor in.ikB that mis!, ite, 
though the reliefer of Dr 'XuObch’s Bsviy attributca it to mej I tati» 4 
jiA^sige dl Host at rAudom from M ilrl i inche, who is the best knoirii of the 
CiUtoMdiiB, and, thougu not the luveutor o' the ejstem ol OcoasianAl Cauhc'", 
iis pnatipAl expositor Tii Part 2 . chap 3 , ot hii, .S,xtli Book, hcviog hrst 
eiid t'ut n,ifti r camiot have thtpcwar n+ raoiitig itseff, he proceetK to urgiie 
thif tel til or 0 til nnud aave the powa of moi'u,g it '‘Quvuacn eotirainr 
■! r’bj qiii I'oti A ae tout ies < spuls fiuie, on no loit point ub liAiton twoessairo 
«ii'u leiir r.ilontii et Ic Rioinynieot dequeljUe corps i^ue ee sou, oa voit iii 
(.uoinii’A ijki’ii a'y eti a point, ut qu’i) n'y e^i pout avou ” (there is imrlun^j m 
the idoA ol hti t, tiutid v,h’di can 'iw ourt for us causing the tnouuni of a ooay) , 
‘’Oil doit inssi etiieU.e, SI on cent i.ust'iiiier selcn see iutaieres, qa’d ny a 
4)ie»ii f-pr t 1.1 vi ipai piiicse remnor liUilyiir corps re sou eomma OAuae 
'iihi* ible uc principtle, de lucine que fun a dit ipi no lun corps tie ho pouv.iit 
jDon'tfr so’-juciiie - " tnus the idea of Mind u, aeeorduig to mm, as lucomptiUble 
as the idea of Mattai with the oittuse of .ictu’u fwet Bot wliun, ho coo- 
tuiurs, wo conSiJer not a created hut a Duino DVTinr) tae case 1= ultered for 
the idea of a Diuno "Qiincl indudps otniiipotuiico >ii<l the idea or omcipotBUca 
dues cootciH the idea of being .iulo to iiwab fi'djuH I bus it is the li.uiuo ot 
otnirp'Uonc’i winch rondoes the motion ot bnhes iven by ’'ho Diviac Mmd 
crwiil le or aiccei’s ihle, w’’i!e, so f/T <’s defended 00 the mer» ti iture of imaJ, 
It -wo-old here been inconceimUo and. mr^edildu. It Al.iiobrauclip had not 
ballet BjJ in an omnipotent being, he ■would iiaiv huM all action of mind on 
body to be s demos'll rncod iropcassibility * 

A Juftnne »ioi« prei isrfy the reverse of tfio Y duinnal taeorj of csnsation 

lu the woidsot Foutcnelle, AiaoUiei celohiatcidGdSteb’ar ' tespSiilosoplios 
ausii bleu q,Je Itj poJplu awiunt ern que Tamo ot le 'Oips AgicsA,o!it rieUemejt 
ct p'ijoiquomoat Tun tuikTHutre Deoc.utec rust, qui prouvaque bar aatiae 
lie jjsrmetCiiit point eotte sorto de eono'mu’uwfciua leiitaMe, ct quits n’en pou- 
rucrit .lion qu’une apparente, dont Dieu &jjt Is MeJwteui " (fEcdrta 
Fj/ifejislfe, ea I7f)7,tom v p 534.) 
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caDUot 1 te mAgined Th Vo tJonK. tiieory i£ hi t v© kn t by Unu 
or by djirtet e5.pent.ac9 the aciioii own mesiAi wLt.jO e or mst ^ T. r , f rmt 

i 4 (t may Lfcnct mfur all otheir action upon niritter to bo cli.it of volition, lurl 
might thus know, without any utlur evidout'o, tlijit Tnatter is uruli'r Uif 
meiit of a divine mind LBibnitz ami tho C iri Ltnios, on the eotil larv, m out.nn 
that our volitions, do not and tannot <«!t upon in itier, and that n m ouii rhu 
{.iibtsuee ot an all-gm-ormug lioinfi, and that Hung ornliipotciit mIikIi t ui 
ifcumit for the tequerce betwoou imi volirniiib .and our boriiK ai*t irats W hi o 
we eoufcidtr thit each of these two ihfories, i\hieh, ns tliform- of eai’s'ifioii, 
etaiiil at the opposite oitroiues, of po-eihlo tltvorgi uflefroui ouu anoth' i irimtis 
not only as its evidoiice, hut a» Its (,'de e-vulenct, tlu .ihsuluti iin niutn ibiiity 
oi any thpon' but itsolf, we aie tnnhlcd to measiirs the worth oi thi- kind of 
eiidenre and ■when ■we find, the Volitional theory entirely Imih ipon the 
as'-erlion that by oiir mental coiihtituiion we ire compLilud. trj rtii ouu'se inir 
volitions, as stBcient eauses, and thru find othor thinkers iniuiit uniiie that in' 
know that they are not and eannot ho surli c.iuses, iiml emiuot 101101,1 vtitlmm to 
bo 30, 1 think ipe have it light to s,ty that th's supposed ]a\i of oui no tii.il 
eOEStitutum does not cvist 

Dr Tullueh (pp 4 o- 7 ) thinks it a suflltient answer lo fins, that D* Uoiitv 
and. the Cartwiana weic ThusM, .tnd bohetod the w'U of (Jud to In' an tdtii ir 11 [ 
cause Doiibtloss they did, and the Caitotians even belu ved (though Lt djiiilv 
did not) that it is tlie only such causa T'r Tullouh niistiikes rho n itim id iho 
question. I was not Vfritiug on Theism, as Dr ^Itilloeh is but ,ig mist ,i pir-p 
tieular theoiy of ciwisition, ■whuh, if it be unfounded c.in give no cf’iuiivo 
support to Theism 01 to ftnvthing else Ifonnd it bsserted th it iftUdni! ,s tho 
only effieieot cause, on the ground tint no other efBeicrit cause is comciviHo 
To this assertion I oppose the irsiaiiers oi Leibnitz mid ot the Carbsiuis who 
atBrmed with •squ.il positivenoss that voiiUnii as ,1,11 offieiont ususo ij, itsoU not 
conceivable, and that umnipotanco, which tenders all things cmiccuablo cm 
alone tike a^wavtha impossibility This I thought, and think, a conolimivo 
answer to the argument on which this theory ot cans ition avowedly dcpKnds 
But 1 certainly did not ituigine that Theism was bound up with th.ii. tluory , 
nor expected to be charged with denying Leibnitz and Lhu O.inus.ans tu hi 
Theibts bocause I denjod that ihey held the tlisory 



CHAPTEE VI 


OM THE COlIPOolTIO:^ 01' CAUSES 

§ 1. To complete the geneia] notion of caiLsation on 
which the rules of expeiimental inquiry into the laws of natiue 
mufat be founded, one distinction still leuiams to be pointed 
out . a distinction so radical, and of so much importance, as 
to require a ebaptei to itself. 

The pieceding discussions have rendered us familiar with 
the case m which seveial agents, or causes, concur as condi- 
*tions to the production of an effect , a casg, in tiuth, almost 
uaiveisal, there being veiy few etfects to the production of 
which no more than one agent contuhutes. Suppose, then, 
that two diffeient agents, opciatmg jointly, are followed, under 
a ceitain sot of eoilateial conditions, by a given effect. It 
eitlier ot these agents, instead ot being joined with the other, 
had opeiated alone, undei the same set of conditions in all 
othei lespects, some ettect would piubably have followed , 
which would have been ditfeient fiom the joint ettect of the 
two, and moie oi less dissimihu to ih Now, if we happen to 
know what would he the eftect of each cause when acting 
separately from the other, we are otten able to aiiive deduc- 
tively, or d pnovb, at a coriect piediciion of what will arise 
tiom their conjunct agency. To rendei this possible, it is 
only "hecessary that the same law which expi esses the effect 
ot each cause acting by itself, shall also ooirecily express the 
part due to that cause, of the effect which follows horn the 
two together. This condition is realized in the extensive and 
important class of .phenomena commonly called mechanical, 
namely the phenomena of the communication of motion (oi 
of pressure, which is tendency to motion) fiom one body to 
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another In th s impo tant cla^is of ca ^ caiHition ne 
cause never properly speak ng d f ata r f t it b UdtSn t , 
both! a e the.r full etfeet. If a body js propelled m tftodix 
tions by tivo foices, one tending to duie n- to the noisb and 
the other to the east, it iH caudal to move ut a given tnne 
exactly as f&r m both directions as the two toroe.s ivoidd 
aepaiately have earned it , and is lett precisely v?hore it W(n)hl 
have airived if it bad btien actyct upon pjat by one of titc two 
foices, and afierwaids by the other. This law of nutme is 
called, in dyiiamiCR, the punciple of the Ooniposition oi 
Foices: and m irmUtion ot that weil-cbosen ox-pression, t 
ehall give the naiTne of the (lomposition ot Causes to the 
pnncjple winch is etemphhed in all cases in winch Ihe joint 
effect of seieial causes is identical ivith the anm ot thtni 
fippaiatc effects. 

This piincipie, however, bj no means prevails in ,tl! <ic- 
paitments ot the field of natnie. Thp^clicmmal comlnniitmn 
of two sub^tsnees -'jroduces, as is well known, a third Rubstaiico 
With properties diftereni from those of eithei oi ilio two sub- 
stances sepal alely, or of both of them taken togetheu >!ot a 
trace of the propcities of liydrogcn or of oxygon i'> ob''Oivjbl(f 
in those of their compound, water. The taste of sng.u of 
lead IS noi the sum of the taf>tps of its component oloraent.s, 
acetic acid ami lend or its oxide , nor is the colour of bbiij 
vitriol amixtnie of the colours of sulphuric acid a, ml cojipiu'. 
This explains why mechanics is a deductive oi tieinf>iisfni.i\'j 
science, and chemistry not. fn the nno, we can coinputo 1 h<* 
effects of combinations of c.nudes, whether real or bypothidical, 
fi’cra the laws which we know to govern iliose uiuscb when 
acting" sepaiateiy , because thoy continue to ohsei vc tlie vanui 
laws when in eomhinEitioii which they observed when sepaioti* ■ 
whatevei would have happened in oonserpience of each'can-io 
taken by itself, happens when they aie togethei , and wt have 
only to cast up the results. Not so in the phenomena winch 
aie the peculiar subject of the science of chemistry Tliere, 
most cf the nnifoimities to ■winch the causes contorncicd wiien 
separate, cease altogether when, they are conjoined ; and we 
aie not, at least in the present state of our knowledge, able to 
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foresee wliat re»,ult wiU follow ftom any new combination, 
until we haxe hied the specific expeiiment. 

If this be true of chemical corubiiiauons, it is still more 
true of those far moie complet combmations of elements 
which constitute organized bodies ; and in which those e^ha- 
ordinary new unifornaities arise, which are called* the laws of 
life. All organized bodies are composed of paits similar to 
those compoBing inoiganic naEUie,and which haie even them- 
selves existed in an inorganic state ; but the phenomena of 
life, which result from the luxtapoutiou of those par to in a 
certain manner, beai no analogy to any of the o&ots which 
would be produced bj" the action of the component substanvea 
considered as mere physical agents. To whatever degree we 
might imagine our knowledge of the propei ties of the seveial 
iugiedienta of a living body to be extended and perfected, it 
IS eeitim that no meie summing up of the separate actions ot 
those elements will ever amount to the action ot the living 
'body itself The t<jngue, for instance, is, Ijke all other parts 
of the animal irame, composed of gelatine, fibrin, and other 
products of the chemistry of digestion, but from no knowledge 
of the properties of those substances could we ever predict 
that it could taste, unless gelatint^or hbiin could themselves 
taste; foi no elementary fact can be la the conoluaion, which 
was not lu the piemises. 

There aie thus two different modes of the coujunii action 
of causes , ftom which arise two mode=. of conilict, oi mutual 
interference, between laws of nature. Suppose, at a giv en 
point of time and space, two or more causes, wbi^h, if they 
acted separately, would produce effects contiaii, or at least 
conflicting with each other , one of t)»era lending to amlo, 
wholly or partially, what the othei tends to do. Thus, the 
exparffiive force of tlie gases generated by the iguitionof gnu- 
powder tends to proieet a bullet towaids the sky, uhile its 
gravity tends to make it fall to the ground. A stieam running 
into a resen oir at one end tends to fill it higher and highei, 
while a dtam atthetorhei extremity tends to empt> it. Now, 
in “iuch cases as these, even if the two causes which aie in 
joint action, exactly annul one another, still the laws of both 
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are fulfilled : the effect the same as if the difiin had hcon 
open foi half an hour fijst,’^ and the stream had fio-wtul m lor 
as long afterwards- Each agent pioduced the saiiU' -imouiit 
of effect as if it had acted sepaiatcly, though ilio Cfuifrary 
effect which was taking place duiing the same tune ohl iterated 
it as fast as it was produced Here tlien me* two causes pio- 
ducing by their jomt operation an effect which at hist soenis 
quite dissimilai to those which they produce sepal ately, hut 
which on examination pioves, to be really the sura of those 
separate effects. It will be noticed that we hero cnluge the 
idea of the sum of two effects, so as to melude wlnit is com- 
monly called their diffoi ence, but which is in reality the result 
of the addition of opposites ; a conception to which mankind 
aie indebted foi that adiniiahle extension of the algehianal 
calculus, which has so vastly increased its powers .is an ni'-trn- 
ment of dibcovery, by introducing into its reasonings (with 
the sign of subtraction prefixed, and under the nanie of Nega- 
tive Quantities) e^miy description whatever of piositm* pheno- 
mena, pro'vided they ate of such a quality inrelerence to tlus'ie 
previously intiodncecl, that to add the one is> equivalent to 
subtracting an equal quantity of the other. 

Theie is, then, one raoae of the mutual interferen<*e of 
law's of natuio, in which, even when the concurrent causes 
annihilate each other’s effects, each exerts its full efficacy 
according to its own law, its law as a separate agent. Hut 
in the other description of cases, the agencies wind' aio 
brought together cease entnely, and a totally diff^jcnt sot 
of phenomena arise* as in the expeiirnent of two liquids 
which, when mixed in certain proportions, instantly become, 
not a laiger amount of liquid, but a solid mass. 

§ 2 This difference between the case in which the" joint 
effect of causes is the sum of their separate effects, ind the 


* I omit, for simphcitj, to t-iko into ftcoount th^ effect in this latter 
oa‘!e of tlie diminution of presbure, in diminibliing the fiow of ■vntti-T thiouffh 
the dram, ■which evidently m no way affect's the truth or applicability of the 
principle, since when the two causes act simultAnaously the conditions of that 
dimmution of pressure do not Arise 
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Cd,'e in wlucli it. is heteio^eneoiis to tLem ; behveen laws whicli 
work together without alteration, and laws which, when called 
upon to work together, cease and give place to others ; is one 
ot the fundamental distinctions m natnie. The foimer case, 
that ot the Composition ot Causes, is the general one ; the 
othei IS always special and exceptional. Theie are no objects 
winch do not, as to some of their phenomena, obey the prin- 
ciple of the Composition of Cauaes , none that have not some 
laws which are rigidly lulfilled in eveiy combination into 
winch the objects enter. The weight of a body, for instance, 
1=1 a pioperty which it retains in all the combinations m which 
it is pliced The weight of a chemical compound, or of an 
organized body, is equal to the sum of the iveights of the 
elements which compose it The weight either of the ele- 
ments 01 of the compound will vaiy, if they be earned farthei 
from their centie of atti action, or bi ought nearer to it ; but 
whatever affects the one affects tlie othei. They always remain 
-'prpcisel-v equal. So again, the component psirts of a vegetable 
01 animal substance do not lose then mechanical and chemical 
pioppities as separate agents, when, by a peculiar mode of 
jintaposition, they, as an aggiegate whole, acqnne physiolo- 
gical or vital piopemea in additioh. Those bodies continue, 
as btifoie, to obey mechanical and chemical laws, in so far as 
the operalion of those laivs is not counteracted ))y tlienew 
laws which govern them as organized beings. When, in short, 
a concurrence of causes takes place which calls into action 
new laws bearing no analogy to any th.it we can trace in the 
separate opeiation of the causes, the new laws, while they 
supersede one portion of the pievious laws, may coexist with 
another portion, and may even compound the effect of those 
previous laws with their own. 

Ag^in, laws which were themselves generated in the second 
mode, may geneiate others in the iiist. Though there are 
laws which, like those of chemistry and physiology, owe their 
existence to a breach of the principle of Composition of Causes, 
it does noL follow that these peculiai, or as they might he 
ttimed, hdezopathw laws, are not capable of composition with 
one another. The causes which by one combination have 
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hal their laws altered may carry 1I r new liws rv tl i n 
i naltered into their literioi cfunhxn t o And J 1 
ih no reason to de=pau ot iiUimatsly raiBii)"- eheintstiy and 
physiology to the condition of dudmtive aideiice« , ini though 
it 13 impossible to deduce all ehomieal and physioIooKnI truths 
from the laws oi properties of simple snbstancoh ot oh iiK'ul.ity 
agents, they may possibly be cleduciblt* fiotnhuvs which eum- 
mence when these elpinentary agents are brought togethor mto 
some moderate mimbei of not veiy complex cnndun.diotis. 
The Laws of Life will never he didiiciblc from tiio nw re lao'-. 
of the ingredients, but the piocbgionsly eemplex K'uds ot lulu 
may all be dedueible from crunparafcuelv smple laws of hfo , 
which lows (depending indeed on tombmatiuns, imr on 
compaiativcly simple t^ooibiuations, of anror eclent- j riuv, ui 
moie complex Gircuin'Unec=;, be stuetly compounded with one 
anotfer, and with the physical and cbemictd laws «t the nigie- 
dients. The details of the vital jjheiiptnena, (“ven now, ud<ud 
iHEUweiable eTerv.plifications of tlie Compos it Kui oi 
and in proportion as those phenomena ajc mine a<ciu.t{i*ly 
studied, there appeais more reason to believe fliat the sumo 
laws which opexate in the simpler combmatiuns ut finutn- 
atances, do, m fact, eontmue to be observed in tiie more ct/ui- 
plex. This ■vrill be found Usually tine in tlie pheiiouii'iui id 
mind, and even in sotial and political phenomena, the testibi 
of the laws of inuid. It is in the case of c hemic>d phenoxm-tM 
that the least progress has yet been made in bunging (ho 
special laws under general onovy frora which ihoy m,iy !« de- 
duced ; but there are even in ch»i!Jistj v many cucunist.uifcs 
to encouiage the hope that such gcueial laws will horcaitti 
be diseoveied. The different actions of a cdiemical coiupiumii 
mil nevei, undoubtedly, be toundto be the bUins (A iho actions 
of its osparafee elements, but there maj c-vt-t. between ihe 
pioperties of the compound and those oi its ehuuent'., vouio 
eonstant lelation, which, if di'cmeiable by a sufficient mduc-- 
tion, woidd enable us to foresee the sort of compound which 
will I esult from a new combination before we haui ectualiy 
tried it, and to judge of what sort of elemcutH soKiu xitw sub- 
stance IS compounded bcfoie we have analysed it. The law 
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of definite propoitions, first discovered in its full goaoTaht} by 
Dalton, is a complote solution of this problem in one, tiiougli 
but a secondary aspect, that of qiiantity ; and in respect to 
quality, we have alieady some paitial generdluatious; suffici ent 
to indicate the possibility of ultimately pi oceeding farthei. 
We can piedicate some eoimnon properties of ‘the Innd of 
compounds which result from the combination m each of the 
small number of possible proportions, of any amd whaievei 
■with any base. We have also the curious law, discovered by 
Bertbollet, that two soluble salts mutually decompose one 
another wl\eue\er the new comhmatious which lesult prodace 
an insoluble compound, oi one J&'-s soluble than the t-wo 
former Another uniformity is that called the law of isomor- 
phism, the identity of the ciystalline forms of substances 
which possess in common certain pecuhancies of chemical 
composition,'^ Thus it appears that even heteropathxc iaw&, 
such la-ws of combined^agency as are not compounded of the 
daws of the separate agencies, aie yet, at least in some cases, 
derived from them according to a fixed principle. There may, 
therefore, be laws of the generation of la'ws from others dis- 
simibir to them , and in chemistry, these undiscovered Uws 
of tho dependence of the propel tiSs of the conp-vound on the 
pioperties of its elements, may, together mth the bws of the 
elements themselves, furnish the premises by which the science 
IS perhaps destined one day to be rendeied deductive. 

It would seem, theiefore, that theie is no class of pheno- 
mena m which the Compoution of Causes does not obtain ; 
that as a general rule, causes in combination pioduce exactly 
the same effeets a> when acting singly . but that this i tile, 
though general, is not uuiveir,sal - that in some lustances, at 
some particular points in the transition from separate to 
united'' aettou, the laws change, and an entirely new sot ot 
effects are either added to, or tahe the place of, those which 

* PxofeB'301 Bjui adds soveral other TfoJ? ost.ibliehed ehenwcal genei ihi:a~ 
t»as. '■ The laws that siniplo sfthstjiisceioxia bit the strongest aiJlnitiw, thit 
coDipotnde ere ni«o fusit^le than tbe;r elejaeats , that eotabinwion tends to a 
lotrer stats of matter from gas down to solid ” and some general proposition'. 
concemiBg tlia circumstancefc Thicli faeihtate or lesist chemical oorabuiatjoji 
(Lpgie, n 26 i ) 

Yot. I. y F 
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from separate agency of the same causes ■ the ia\^ s 
of these new effects being agaan auscoptible of compositnin, to 
an indehmte extent, like the laws which they siipmsodefl 

§ 3. That effects are proporfannal to their can.ses is hud 
down by some wiiieis as an axiom in the theory of ean.s,ition ; 
and gieat use is sometimes made of this pnncipk in leason- 
inge respecting the laws of nature, thongli it is eneumlieied 
with many difficulties and apparent exceptions, winch much 
ingenidiy has been expended m showing not to be real <«ics. 
Tins proposition, in so far as it is true, enters as a pjnticnhir 
case into the general principle of the Coaiposition of Causes , 
the causes compounded being, m this instance, homogoin'ous , 
m which case, if in any, their joint effect might be rjxpcctesl 
to be identical with the sum of tlieir separate offeew. If a 
toice equal to one hundredweight will raiftc. a certain body 
along an indincd plane, a foice equal to two liundiedwcight 
will raise two bodies exactly similar, and thus the effect is 
piopoitional to the cause. But does not a force equal to two 
hundredweight actually contam in ilbolf two foices each erpial 
to one hundredweight, wliich, if empluyed apart, would sepa- 
liitely raise the two bodies In question? The fact, chciehvrc, 
that when exerted jointly they raise both bodies at once, 
I'dSLilts from the Composition of Causes, and is a mere in- 
stance of the geiieial fact that mechameal forces are ‘’ubjoct 
to the law of Composition, And so in eveiy othei oa'^t which 
can be eup|>osed. For the doetnne of the proportiunality of 
effects to their causes cannot of course bo applicable to (iis'es 
in which the augmentation of tbe cause alton, rim of 
effect . that is, in which the surplus quantity mporadded to 
the cause docs not become compounded with it, hut tin two 
together geneiate an altogether new phonomerton. flupposc 
that the application of u certain quantity of boat t'' a Iwdv 
merely inci eases its bulk, that a double quantity melts it, 
and a triple quantity decomposes it: these three effects being 
heterogeneous, no ratio, whethei corresponding or not to tb;it 
of the quantities of heat applied, can be established between, 
them. Thus the supposed axiom of the proportionality of 



CWHPOSITION or CA08SS. 


435 


effects to their causes fails at the precise point where the prin- 
ciple of the Composition of Causes also fails ; viz. wheie the 
concurrence of causes is such as to determine a change in the 
propeitiesof the body g-enerally, and render it subject to new 
laws, more or less dissimilar to those to which it conformed in 
its previous state. The recognition, therefore, of any such 
law of proportionality, is superseded by the more comprehen- 
sive principle, in which as much of it as is true is implicitly 
asserted * 

The general remarks on causation, which seemed necessary 
as an intioduction to the theory of the inductive process, may 
here terminate. That process is essentially an inquiry into 
cases of causation. All the uniformities which exist in the 
succession of phenomena, and most of the uniformities in 
their coexistence, are either, as we have seen, themselves laws 


* Professor Bam (Logic, ij. 39) points out i cLss of coses, other than that 
’poken of in the text, which he thinks must be rcgardcJ^s an excoption to the 
Composition of Cansos, “ Causes th it merely make good the colloc ition for 
bringing a prime movor into action, oi that release a potential forao, do not 
follow any sneh rule One man may direct a gun upon a fort as well as threo 
two sparks are not more effectual thanono in exploding a barrel of gunpowder 
In medicme there is a certain dose that aBswers the end , and adding to it 
does no more good ” 

I am not sure that these cases are loolly exceptions (The law of Composi- 
tion of Causes, I think, is really tulfilied, and tho appeaiance to the contrary 
lb produced by attending to the remote instead of tlie immediato oflect ot the 
causes In the cases mentioned, the immeduto elFoct of the causes m action is 
a collocation, and the duplication of the cause does double the quantity of col- 
loc ition Two men could raiso the gnu to the roquirod angle twice as quiokly 
as one, though one is enough Two sparks put two sets of particles of the 
gnupowdor into tho elate of intestine motion which make them explode though 
one is snffieient It is the colloc ition itself that does not, by being' doubled, 
always do'ublo the effoot , becaosa m many casue a certain eollocdrioa, once 
obtained is all that is required for the production of the whole amount of effect 
which ciRi be produced at all at the given time and place Doubling the collo- 
cation witli difference of tune and place, as by pointing two guns, or exploding 
a second barrel after tlie fiist, does double the effect Tins remark applies still 
more to Mr Bain’s third example, that of a double dose of medieina for a 
double dose of an aperient does purge more \ioleutlj% end a double dose of 
laudmum does produce lojjgor and sounder sleep But a double purging, or a 
double amount of narcotism, may have remote effects different in kind trom the 
effect of the smaller amount, reduciog the oaso to that of heteropathic laws, 
di^ussed in the text. 
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of canBatioB, or consequeuces lesultuig fioiu, and coranaiicK 
oapable of being deduced from, 6,uch laws. It we could deuu- 
iDine what causes aie coireotJy assjgnrfl to whai. effcctH. and 
what effects to what causes, we ohoukl be viruial]}' acqiuiatcd 
with the whole couise of nature. All t5lO!^e umfonmtios 
which aie nfcre leaults of causation might then be explaujed 
and accounted for ; and every individual fact or cveni might 
be predicted, piovidcd we had the lef^iiisite data, that in. the 
requisite knowledge of the cueuinstances winch, in the paj- 
ticnlar instance, preceded it. 

To asceitain, therofoic, what are the laww of causation 
which es-ist m nature; to deteiminc the efhict of osoy eau.-^e, 
and the causes of all efft,(,.ts, — is the mam business vd hulur- 
tion , and to point out bow this is done iv tlw eiuet objeit 
of Inductive Logic. 
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OF OB&BBTAHON AX» I:XI>EI!I>IE^T. 

§ 1, It results fioia the piecediog exposition, that the 
process of ascertaining' what consequenia, in nature, are inra- 
iiably conneeied wich whan a'ntecedents, or in other words 
■what phenomena are i elated to each other as causes and 
effects, IS in some sort a process of analysis. That every 
fact which begins to eswt has a ca-use, and that this cause 
must be found m some fact or concourse of facts which imme- 
diately preceded the occunence, may be taken for certain, 
^The whole of the pre»?»nt fac,ts are the infallible rehult of all 
past facts, and more immediately of alT the facts which 
existed at the moment predous- Heie, then, is a great 
sequence, which we know to be umfoim, If the whole prior 
state of the entire uniierse could .again lecnr, it ivould agaiu 
be folloiTcd by the present state- The question is, how to 
resolve this complex uuifoimity into the simpler uniformitiea 
which compose it, and assign to each poition of the vast 
antecedent the portion of the consequent which attendant 
on it. 

This operation, which we have called analytical, inasmuch 
as it IS the resolution of a complex whole into the component 
elements, is more than a merely mental analysis. Wo mere 
contemplation of the phenomena, and paitition of them by 
the irij;ellect alone, will of itself accomplish the end we have 
now in, view. I^'eveitheless, such a mental partition is an 
indispensable first step. The order of nature, as perceived at 
a first glance, presents at every instant a chaos followed by 
another chaos. W e must decompose each chaos into single 
facts. We must loam to see in the chaotic antecedent a mul- 
titude of distinct antecedents, in the chaotic consequent a 
Multitude of distinct consequents. This, supposing it done, 
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mil not of itself tell ns on which of the antec«icnt<t caol con 
sequent is invanably attendant. To determine tiiat po.nt, we 
must endeavour to effect a sepaiation of tlic facts from one 
another, not in our minds only, hut m nature. Tlie men+nl 
analysis, however, must take place first. And eveiy one kiiovrs 
that m the mode of pel forming it, one in toll out differs im- 
mensely from another. It is the essence of the act of ohsenxng, 
for the observer is no1< he who merely bees the thing wluf It is 
before his eyes, but he who sues what parts tbatihusg is im- 
posed of. To do this well is a rare talent One peison, from 
inattention, or attending only in the wioug plac', oviulookb 
half of what he sees ; another sots down much more than he 
sees, confounding it with what he imagines, or with what he 
infers , another takes note of the kind of all file cin’uni‘'f.inc t s, 
hut being inexpert in estimating their degi cc‘, lea ves flu' ipiaii- 
tily of each, vague and unceitam; anoiher sees indi'od the 
whole, but makes such, an awkward dwvibiun. of it into parts, 
throwing things ioto one mass which require to he separated," 
and separating others which might moio conveniently he enn- 
sideied as one, that the result is much the same, soinetinu s 
even worse, than if no analysis had been attempted at all. It 
would be possible to point out what qualities of mind, and 
modes of mental culture, fit a persson for being a good observer : 
that, however, is a question not of IiOgic, but of the Theory ot 
Education, in the most enlarged sense of the term. Them is 
not properly an Art of Observing. There may be rules for 
observing. But these, like rules for inventing, are pioperly 
instructions for the preparation of one’s owm mind , for put- 
ting it into the stale in which it will he most fitted to observe, 
or most Lkely to invent. They are, therefore, essentially rules 
of self-education, which is a different thing from Logic. They 
do not teach how to do the thing, but how to make ourselves 
capable of doing it. They are an art of strengthening the 
limbs, not an art of using them. 

The extent and minuteness of observation which may be 
requisite, and the degree of decomposition'' to which it maybe 
necessary to cairy the mental analysis, depend on the par- 
ticular purpose in view. To ascertain the state of the who^<? 


OBSXBTATION AKD BXPHREtflNT 


439 


universe at any particular moment is impossible, but would 
also be useless In making chemical experiments, we do not 
think it necessary to note the position of the planets , because 
experience has shown, as a very superficial experience is suffi- 
cient to show, that in such cases that circumstance is not 
material to the result : and accordingly, in the ages when 
men believed in the occult influences of the heavenly bodies, 
it might have been unphilosophical to omit ascertaining the 
precise condition of those bodies at the moment of the expe- 
uznent. As to the degree of minuteness of the mental sub- 
division, if we were obliged to break down what we observe 
into its very simplest elements, that is, literally into single 
facts, it would he difficult to say where we should find them : 
we can hardly ever affirm that our divisions of any kind have 
reached the ultimate unit. But this, too, is fortunately un- 
necessary. The only object of the mental separation is to 
suggest the requisite physical separation, so that we may 
either accomplish it ourselves, or seek foj it in nature; and 
■we have done enough when we have carried the subdivision as 
far as the point at which we are able to see what observations 
01 experiments we require. It is only essential, at whatevei 
point onr mental decomposition bf facts may for the present 
have stopped, that we should hold ourselves ready and able to 
carry it faither as occasion requiies, and should not allow the 
freedom of our discriminating faculty to be imprisoned by the 
swathes and bands of ordinary classification; as was the case 
with all early speculative inquirers, not excepting the Greeks, 
to whom it seldom occurred that what was called by one 
abstract name might, in reality, be several phenomena, oj 
that there was a possibility of decomposmg the facts of the 
universe into any elements but those which ordinary language 
already recognised. 

4011 

§ 2. The different antecedents and consequents, being, 
then, supposed to be, so far as the case requires, ascertained 
and discriminated* from one another, we are to inquire which 
is connected with which. In every instance which comes 
^nder our observation, there are many antecedents and many 
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couseqaentB. If those a»teecdci\t-i‘ could mt be ‘5i.‘V'’iod tioui 
one another except m thought, oi rf thy^(- cuC'^oquents Hf^cr 
■creie found apait, it would be impossible loi us to tUs(mgujs]i 
iu postenoTi at least) the real laws, oi to assign to auy chusc 
I ts effect, or to any effect its cause To do so, wo inu^l ho 
able to meet'with someot the antecedents apart itom the rest, 
and oteene what follows ffom them, oi eoine oi the consf- 
quents, and observe by what they me piocoded Wti musi, 
m shori, follow the Baconian luie of vonjimj ihe (Arcv,iii- 
Uamces. Tins is, indeed, only the first rule of physical inqimy, 
and not, as some have thouglit, the sole jule ; hut it is tho 
fomiclaiion of all the re<!t. 

For the purpo-e of vaiying the ciicumsiaru'cs, ’ve may 
have recouise (acooidmg to a distinction comMioiiiy made ) 
eithei TO obseivation or to experiinent , we may (dihi'r fitid 
an instance in nature suited to oiu puipusct, or, by an ,uu~ 
ftcial axTangement of cacuavbtanccs, nittic one. Tljc value, ol 
the instance dcpeiftds on what it is in itsolf, not on tJu' mode 
m which it is obtained; its employment for the piu post's ot 
induction depends on the same puilciplos m the one ease and 
la the othei ; as the uses of money aie ibi- wiruu wiictiKir it 
IS inherited or acquired. Tliere ifi, in short, no difh'ieacc tti 
kind, noieal logical distiactioa, between the two pioiehSi'S of 
investigation. There are, however, practical di'^tmctioub i,u 
which it IS of considerable importance to advert. 

§ S. The hist and most obvious distmL-tion between 
Obseivation and Expeiimeiiti.s,that the latter is an ijnmen'tt' 
extension of the former. It not only enahJes us to pioduco 
a much gieater number of variations lu the eiicumstaucis 
than nature spontaneously offers, but abo, in tliumands of 
cases, to pioduce the piecise 6vri of variauon which wu iCrc in 
want of for dibcovermg the law of the phenomenon ; a ft:rVKi, 
which nature, being constructed on a quite different bduimo 
from that of facilitating onr studies, is seldom ho friendly as 
to bebtow upon us. For esampie, in order to aseertam w)wL 
principle m the atmosphere enables it to sustain life, the 
variation we require is that a living animal should he immersc*i.-| 
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m eacli componeufc element ot the atmosphere se2>arately. But 
nature does not supply either oxygen or azote in a separate 
state. ’We die indebted to aitiJioial experiment ioi oui know- 
ledge that it IS the former, and not the latter, which sappoits 
respuation; and for om knowledge of the verV existence of 
the two ingredient's 

Thus fax the advantage of expeximemation ox'er simple 
observation is luii vex sally xecogrused: all oie aware that it 
enables us to obtain innumerable oombmatxons of circum- 
siances xvhieh aie not to be found m nafcuie, and so add to 
natme’s experiments a multitude of experiments of our own 
But tilers is another supeuority (or, as Bacon would have 
ospiessed it, another pieiogative) of instances artificially 
obtained over spontaneous instancerf, — of om own experiments 
ovei even the same expeiiments when made by natuie.-— which 
13 not of less impoiUnce, and which is fax from being felt and 
acknowledged in ttie same degiee. 

When we can pioduce a phenomenon artificially, we can 
take it, as it were, home with ns, and obseive it in the midst 
ot cncum^itiDcea with which in all other respects we ate accii- 
rattdy acofuainted. If ■we desue to know what .ire the eSe< ts 
of the cause Jl, and aie able to produce A by means at our 
disposal, we can geiieiallydeteimine at our own discretion, so 
fai as IS compatible with tbenatmeof the plienomenon A, the 
whole of the circumstances which shall be pre&ent along with 
it . and thus, knowing exactly the Fimultaneous state of every- 
thing elfie which is within the reach of A's infiucnce, we have 
only to observe what alteration is made m that stau- by the 
presence of A. 

- For example, by the electric machine we can produce, 
in the midst of known circom&lances, the phenomena 
winch ‘'nature exhibits on a giander scale m the foim of 
lightning; and thunder. JIow let any one conaidei what 
amount ot knowledge of the effects and laws of electiio agency 
m^mkind could have obtained from the mere observation of 
thunderstorms, aud*compaie it with that 'svhicli they have 
gamed, and may expect to gaan, from electncal and galvanic 
e^enments. This example is the moie striking, now that 
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we h^ya reason to Mieve that electric action is of all natuial 
phenomena (except heat) the most peryadmg and univtrsal, 
which, therefore, it might antecedently have liecn supposed 
could stand least in need of artidcial means ot production to 
enable it to be studied; while the fact is so much the coiitrsTy, 
that wjthont the electiic machine, the Leyden ]<n, and the 
voltaic battery, we probably should iieiier have suspected liie 
existence of electricity as one of the great agentfl in nature; 
the few electric phenomena we fihould have fenown of would 
have continued to be regarded either as super natuiai, or as 
a sort of anomalies and ecccntucines in tlie Older oi the 
univeise. 

When we have succeeded in insulating the plw nomenon 
which 13 the subject of inquiry, by placing it among known 
ciicumstances, we may produce furthor variatioiw of circum-' 
stances to any extent, and of such kinds as We think best 
calculated to bring the laws of the phenomenon into a ('[ear 
light. By introducing one well-defined circumstance aff.cf 
another into the experiment, we obtain a'seuruBce of tliO 
manner in which the phenomenon behaves under an iiidefiruto 
variety of possible circumstances. Thus, chemists, alter 
having obtained some newly-diseovered aubstance in a pure 
state (that is, having made sure that theie is nothing presoTit 
which can inteifere with and modify its agency), intioduco 
various other suhstancss, one by one, to aseerlain whether it 
will combine with them, or decompose t-hena, and with what 
result; and also apply heat, or electricity, or pressunu to 
discover what will happen to the substance under each of 
these circumstances. 

But if, on the other hand, it is out of our power to pio- 
duce the phenomenon, and wo have to seek for instances lu 
which nature produces it, the task before m is vciy dfiferejlt. 

Instead of being able to choose what the concomitant cir- 
cumstances shall be, we now have to discover what they are : 
'which, when we go beyond the simplest and most acocRsible 
eases, it is next to impossible to do, with any precision and 
completeness. Let ua take, as an exemplification of a pheno- 
menon which we have no means of fabricating aitificially^ a 
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hmflan mind. Mature pioduccs roany: "but the couseqxTence 
of our not being able to produce them by art is, that in every 
iastanee in. which we see a human mind developing itself, or 
acting upon other things, we see it surrounded and obscured 
by an indehnite multitude of unascertainable ciicumstaiices, 
rendering the i!se of the common experimental methods almost 
delusive. We may conceive to what extent this is true, if wo 
consider, among othei things, that whenever nature produces 
a human mind, she produces, m close connexion with it, a 
body; that is, a vast complication of physic il tacts, in no two 
cases perhaps exactly similar, and most of which (except the 
mere structure, winch we can examine in a soit of coarse 
way atter it has ceased to act.) are radically out of the leach 
of oui taeans of exploration If, instead of a human mind, 
wo suppose the subject of investigation to be a human society 
or State, all the same clifScnlties recur in a greatly augmented 
degree. , 

We have thus alreadj' come within siglA of a conclusion, 
which the piogress of the enquiry will, I rhmk, biing befoie 
us with the clearest evidence - namely, that in the sciences 
which deal with phenomena in which artificial experiments are 
impossible (as in the case of astronomy ), or in which they 
have a very limited range (a& m mental philosophy, social 
science, and even physiology), induction from diiect experience 
19 practised at a disadvantage in most cases equivalent to im- 
practicability ' from which it follows thai, the methods of those 
sciencoB, in oider to accomplish anything woituy of attain- 
ment, must he to a great extent, if not pimeipslly, deductive. 
This is already known to he the case with the first of the 
sciences we have mentioned, astronomy*, that it is not gene- 
rally recognised as true of the others, is probably one of the 
reasons why they are not in a more advanced shite. 

§ 4. If what is called pure observation is at so great a 
disadvantage, compared with artificial expeiimentation, in 
one department of the direct exploration of phenomena, there 
IS another hraneh in which the advantage is all on the side 
^bthe former. 
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lau ictive inq iry I '^ving for itn o) |ect to '3^ oit n ■« it 
Cii iscs T,re connected with -what effect* we in y W is 

search al eit-jer end of the road ■wtncli lecds fiom the one 
point to the other . we may either inquire into the effects of a 
given cansoq or into the caut«es3 of a, given effort. The fact 
that light blackens chloiide of sdver might have boon direo- 
rered either by expeuments on light, trying wh;ii effect it would 
produce on vaiions aiibataoces, or by obseivuig that poitions 
of the chloride had repeatedly become lilack, an<I mcjuiiing 
into the cicumstances The effect ot the ui.ili potsnn might 
have become known either by admin istming it tu anunah, nr 
by esaminiiig hnw ifc happem^d Uut the woiiiitlH tvhu'h tin 
Indians of Crtiuna inflict with then ai row.s jnme so imiinnnly 
mortal Now ic is mdmfest from the mere stntcimnl of th(' 
examples, without anv thcoioucal discussion, that ,ui,ir}eijil 
experimentation is applicable only to the foirtior of ihm" 
models ot investigation. Wo can take a caose, and Ivy what it 
will pioduoe ■ but we cannot take an effect, and tiy wl^ai it'" 
will be produced by. We can only walch till wo w'c it piodm-od, 
or are enabled to produce xt by acoKlent. 

This would be of little iiDpoitanco, if it a,b\avs depended 
on onr choice from wbicli of the two ends of the sequence we 
would undertake om inqiiiriesn Nut. we have fsehlom any 
option. As we can only travel fiom the known io tlie WJt~ 
known, we aie obliged to commence at wluchover end wt, .uc 
best acqujimted with- If the agent is ra.oT’i familuu to tn than 
its effects, we watch for, or contrive, instarcc-s of the agimt, 
under such varieties of ciroumsUncos as are open i.t> lu’, and 
obseive the result. If, on the coutiary, the conditions on 
which a pbeuomenun depends arc obscuie,hut the phoiioinenon 
itself familiar, we must commence our inquiiy ftom Uu* effect- 
If we are struck with the fict that chloude of silvm h is boon 
blackened, .and bate no suspicion of the cause, wo Ti^u c tm 
lesource but to compare lustanees in which tlic fact has 
chanced to occur, until by that cumparison we discovei that in 
all those instances the substances had been, exposed to light 
If we knew nothing of the Indian airows but thcirfUul efteofc, 
accident alone could turn our attention to expeumeuts on 
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tuali .n tbe regular ooutse of ime'^tigatiou. we could ooiy 
inquiie, or try to observe, wliat had been done to the arrows 
in particular instances. 

Wherever, hat iDg- norhing to guldens to the cause, wc 
aie obliged to set out from the effect, and to apply the rule 
of varying the ciicumstanees to the consequents, not the ante- 
cedents, we are necessarily destitute of the resouj ce of arti hcial 
expeiimentation. We cannot, at our choice, obtain conse- 
quents as we can antecedents, under any set ot c,ireumstan,ce& 
compatible with then nature. There aic no means ot pro- 
ducing effects hut thiongh then causes, and by the supposi- 
tion the causes of the effect in question are not known to us. 
Wehave, theiefoie, no expedient but to study it where it offers 
itself spontaneously. If nature happens to present us with 
instances suflioiently varied in then circumstances, and if we 
are able to discover, either among the proximate antecedents 
or among some other prclei of antecedenti, sotnethang which 
'*is always found when the effect is found, however vanous the 
circumstances, and never found when it is not ; wo may dis- 
co; er, by mere obaeivation without experiment, a seal uni- 
formity m catnie. 

But though this is certainly !he most favourable case for 
sciences of pure observation, as vonuasted with tliose m which 
artificial experiments are possible, tbere is in reahry no case 
which moie strikingly illustrates the inbereut imperfection of 
direct induction when not founded on experimentation Sup- 
pose that, by a comparison of eases of the effect, we have 
found an antecedent which appears to be, and peiliaps is, in- 
variably conned ed with it : we have not yet proved that ante- 
cedent to be the cause, until we have reveised the piocess,and 
produced the effect by means of that antecedent. If we can 
produce the antecedent artificidlly, and if, when we do so, the 
effect^Wliowfl, the induction is complete ; that antecedent is 
the cause of that consequent.* But we have then added the 

* Unless, indeed, ceDseqneafc Ttos generated, not by the siMteccdent, hub 
by the means employed to produce the antecodont As howerer, these means 
are under our po^wer, there is so far a probability that thej are also suffic’entJv 
-^lun our know ledge, to enable us to Judge whetliei that could he the case or not 
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eri^Jeuce of erpenment to that of simple t>l)servatioi). Until 
we have done so, we had only proved iwo, rouble aniecedenoo 
within the limits of expenence, but not vncondiltotial ante- 
cedence, 01 caosatioE. Until it had been shown by tlm actual 
production of the antecedent under known cucumstunecM, 
and the occurrence thereupon of the consequent, that the 
antecedent was reaJly the condition on which it dependod , 
the uniformity of saccehsion which was proved to exist between 
them might, for aught we knew, be (like the suecession of day 
and mght) not a case of causation at all ; both antecedent 
and consequent might he successive stages of the efthet ot an 
ulterior cause. Observation, in short, without experiment 
(supposing no aid ftom deduction) can aseertsun siouences 
and coexistences, but cannot prove causation. 

In order to see these rexnaiks venfiod by the actual state 
of the sciences, we have only to think of the conddjon of 
natural history. In zoology, for example, there is an mmxuwo 
number of umfonmities ascemmed, some of cocxintcnco, ' 
others of succession, to many of which, 'notwithstanding con- 
sider able vuiiations ot the attendant circumstances, we know 
not any exception ; hut the antecedents, for the inoRt pint, are 
such as we fdtinot artificidlfy produce ; or if we can, it is only 
by setting in motion the exact piocess by which nafcuie pro- 
duces thi'in , and thi.s being to us a inyatcrious profa-s, of 
wbieh the mam circumstances are not only unknown but un- 
observable, we do not succeed in obtaining the anlet odents 
undei known circumstances What is the result? 1 bat or> 
this vast subject, which atfoids so imich .and such I'itried ■^cepe 
for observation, we have made roost scanty pi ogrws iu ascer- 
taiaiug any laws of causation. We know not with cei(„unty, 
iu the case of roost of the phenomena that we hud cim jain«i, 
which IS the condition of the other; winch i'! cause, and'^wfuolj 
effect, or whether either of them is so, or they are nokiathcr 
conjunct effects of causes yet to be discovexed, complex lesults 
of laws hitherto unknown. 

Although some of the foregoing obseiwations may be, in 
technical strictness of arrangement, prematuie in this pl,u e, it 
seemed that a few general remarks on the difference hetwet?p 
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scienc’es of mere observation and sciences of experimentation, 
and tlie extieme disadvantage umiei which diieetly inductive 
inquiry is necessarily carried on in the former, were the be&t 
prepaiatioa for discussing the methods of direct induction ; a 
pieparation rendering superfluous much that must otherwise 
have been introduced, with some ineonvonience, into the heart 
of that discussion. To the cousideratiou of these methods we 
now proceed. 
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Oir THE JiOOE METHCDfi OF EIPBErMSRTAL Ifl . 

§ 1. Tee simplest and most obvious modes of KinjilinjY 
out from among the circumstancGa winch precede or follow a 
phenomenon, those -with which it is really connected by an 
invariable law, are two m nuinber One is, by comparing 
together different instances in which the phenomenon ocinrs. 
The other is, by comparing instances in which the phon omt non 
does occur, with instances m otlier respects sirnilai in winch 
it does not. These two methods may he lespectively deno- 
minated, the Method of Agreement, and the Metliod of Tht- 
ference. 

In illnstiating these methods, it will be necossaiy to bear 
in mind the twofold charactei of inquiries ini.o the lai\s of 
phenomena ; ivhichmay be either inquiries into the cause of a 
given effect, or into the effects oi propeities of a given cause. 
We shall considei the methods m their application to eithci 
order of investigation, and shall draw our examples eipully 
from both. 

We shall denote antecedents by the large letters of the 
alphabet, and the consequents coirespondmg to them by the 
small. Let A, then, be an agent oi cause, and let the object 
of our inquiry be to ascertain what aie the effpct^i of this caiNc. 
If we can either find, or produce, the agent A in such varieties 
of circumstances, that the differenl cases have no eiicumstanu-* 
in common except A; then whatever effect we find to be pro- 
duced in all our trials, is indicated as the effect of iif ' Sup- 
pose, for example, that A is tried along with B and C, and 
that the effect i^ab c, and suppose that A is next i.ned with 
D and E, hut without B and C, and that the effect is a d e. 
Then we may reason thus . h and c are not effects of A, for 
they were not produced by it in the second experiment ; imr 
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ate and e, fox they weie not prodncod in the first. Whateiei 
jb ready the eftect of A mut,t hate been produced in both 
instances , now this condition is fulfilled by no ciicumstarice 
except a. The phenonaenon a cannot have been the effect of 
B or C, since it was produced where they were net ; nor of I) 
or E, since it was pioduced wheie they were not. Therefore 
it IS the effect ot A* 

For esample, let the antecedent A be the contact ot an 
alhaline substance and an oil This combination being tried 
under seieial vaiieties of circumstances, lesemhhng each other 
in nothing else, the results agioe in thepioducti.<nof a greasy 
and detersive or saponaceous substance - it is theiefoie con- 
cluded that the combination of an oil and an alkali causes the 
production of a soap. It is thus we inquire, by the Method of 
Agreement, into the effect of a given cause. 

In a similar manner we may inquire into the cause of a 
aiven effect. Let a be* the effect. Here, as shown in the last 
*cLiapter, we ha'-e only the resouice of observation without 
experiment . we cannot t<ikea phenomenon of which we know 
not the ougiu, and try to find its mode of pioduction by pro- 
ducing it if we succeeded in such a random trial it could 
only be by accident. But it we can obseive a in two different 
combinations, ab c and tide , and if we know, or can discovei, 
that the antecedent cu cumstances in these cases respectively 
weie ABC and ABE, we may conclude by a leasouing 
simiiai to that in the preceding example, that A is the ante- 
cedent connected with the cunseipient a by a law of causation. 
B and C, we may say, cannot be causes ot a, since on its 
second occniiance they were not proncnt; noi aie B and E, 
for they weie not present on its fust occurrence. A, alone of 
the five circumstances, was found among the antecedents of a 
in both'instances. 

FoiTexample, let the effect a be crystallization. We com- 
pare instances in which bodies are known to assume crystalline 
stiuctuie, but which have no otJiei point of agreement ; and we 
find them to have onh, and as far as we can obseive, only one, 
antecedent in common : the deposition of a aolid matter fiom 
a hfluid state, either a state of fusion or of solution. We con- 
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elude* therefore that the sol dificatiou of a hilyrtan e f n a 
hi^nid Eftate le an mvanahle antecedent of tb cry‘?t lU t or 

In this example we may go farther, and way, it is not only 
the mvanahle antecedent blit the cause, oi at leabtthe pioxi- 
mate event which completes the cause For in this casr* we 
aie able, after detecting the antecedent A, to pjodnee it aiti- 
iicially, and by finding that a follows if,, verify the insult of 
our induction. The importance of thus revei sing tlic pioof 
was strikingly manifested when by keeping a phial of water 
charged with siliceous pai tides undistuibcd foj yeais, a 
chemist (I believe Dr. Wollaston) snccceded in obhuiung 
crystals of quartz ; and in the equally iiitoi fating expiuimont 
in which Sir Jame'i Hall pi’odnced artificial maiblc by the 
cooling of its maleiials from fusion tiurlcr imincnse picssuie 
two admirable examples of the light which may be 1 In own 
upon the most seciet piocesscs ot Nature by wtll-contini d 
inteirogation of hei. 

Butif we cannot aitificially pioduce tlie phenomenon A' 
the conclusion that it is the cause ot a rtmianis suhjed io 
very considerable doubt. Though an nivariuhle, it in,iy not 
be the unconditional antecedent of a, but inaj piocetle if <i' 
day precedes night or night day. This uncertainty siiiifs 
from the impossibility of assuring ourselvob that A is thi' onh/ 
immediate antecedent common to both the luslaiuHs. If we 
could be certain of having ascertained all the in\ari.iblc ante- 
cedents, we might be sure that the unconditional itnailalde 
antecedent, or cause, must be found somewlietc among tin ni 
Unfoitunately it is baldly ever possible to asceitain oil the 
antecedents, unless the phenomenon is out* wdiicli wc can pro- 
duce artificially. Even then, the difficulty is merdy lightciifd, 
not removed: men knew howto laise wafccj m pumps hnig 
befoie theyadveited to what w.is loallythe opomtnigciicum- 
stance in the means they employed, uamcly, the jjrcssuH of 
the atmosphere on the open suiface of the water It i>, how- 
ever, much easier to analyse completely.! get of airangciueiits 
made by ourselves, than the whole cdmplc-'j; in.iss ol the 
agencies which natuie happens to be exerting at the moment 
of the production of a given phenomenon. We may oveil&tik 
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some of tLe material cii cumstances in an e-sipeiiment with an 
electrical maclunc : but we shall, at the woxst, be bettei ac- 
quainted with them, than with those of a thunder-storm 

The mode of diseoveiing and pioving laws ot nature, which 
we have now examined, proceeds on the following axiom. 
Whatevei encumstances can be excluded, without prejudice 
to the phenomenon, ni can be absent notwithstanding its 
piesence. is not connected with it in the way of causation. 
The casual cncumstances being thus eliminated, if only one 
lemains, that one is the cause which we aie in Feiirch of: if 
moie than one, they either are oi contain among them, the 
cause , and so, m-wtcUis ‘iautandis, of theefiect. As this method 
pioceeds by comparing different instances to ascertain in 
what they agree, I have termed it the Method of Agieement 
and we may adopt as its regulating pnnciple the tollowing 
canon . — 

•Fiust Canon. 

* 

If two or more insPinoes of ike fikeioomeion, under 
1 tiocisfigation have only one cvi cuinstance m cmn^non, l]„e 
ctuoLorMunce lu lokick alone all the inetances agree, ns the 
caH$e{ot effect') of the giuea ‘j^ihen^menoti 

Quitting for the present the Jlethod of Agreement, to 
which we shall almost immediately return, we proceed to a 
htiil mine potent instrument of the investigation of natuie, the 
Method of Difference. 

§ 2 In the IMethod of Agieemcni, we endcavouied to 
obtain instances which agreed in the ghen ciicumstance but 
ditfeied in eveiy other - mthe present method wc requne, on 
the conti.iry, two instnnces lesernbhng one another in every 
other respect, but <lifFeiing in the piesence or absence of the 
pheno men on we wish to study. If oui object be to discover 
the effects of an agent A, we mast piocuie A m some set of 
ascei tamed circumstances, as A B C, and having noted the 
effects prodneed, compare them with the effect of the remain- 
ing Cl) cumstances B C, when A is absent. If the effect of 
ABCis«6c, and the effect ofBC, b'p, it is evident that the effect 
oD-.T IS a. So again, if we begin at the other end, and debiie 

^ « r O 

u Or « 
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t-o invest gate the cause of an effect a we m ist select an jn 
Btance aa a i t, m winch the eft ct occurs a 1 in w tl e 
antecedents weie ABC, and. we miisi look out tor anothci 
instance in which the lemaimng eucuinstancos, b r, occm- 
without a _If the antecedents, in that instance, are B 0, we 
know that the cause of a must ho A edilici A alone, ur A m 
conjunction with some of the othei cuciirastancca juf sent, 

It is scarcely necessary to give examples of a logical juo- 
cesa to which we owe almost all the inductive tonclusioiH 
we draw m early life. When a man is shot thunigh the 
heail, it IS by this method we know that it was the gmi~,shot 
which killed him: foi he was m the fulness of life immediafcly 
before, all ciroiimshince':! being the same, eveept the womnL 

The axioms implied in this metliod aie cvnlenlly the fol- 
lowing 'WTiatevei antecedent cannot be excluded without 
pieventmg the phenomenon, is the cause, oi aconditiou (tf 
that phenomenon • Whatcvei conn^guent can ho excluded, 
with no other difference in the antecedents than ilm ahseme 
of a paiLicuUr one, is the effect of that one Inst cad of 
comparing diftereut instances of <i phenomenon, to dihco^cr 
in what they agree, this method compares an instance of lis 
occnircnce with an instance ofiib non-occuirericc, to discmci 
m what they differ The canon which is the legulating 
piinciple of the Method of Difference may ho espiessed a's 
follows ' — 

SncoiTD Canon, 

1/ an instance m ivhtck the phevomenon u)i(h‘,i ih~ 
IveshgaPon occurs, and an instance m which th dun^^ not 
oeaur, have every evrewmskmee 'in cunimon have one, that 
'.one ooaurrmg only in the former the ctreawHtanre 'no 
nhich alone the tioo instances difer^is theqject, or the anise, 
or an indispensable part of the cause, of the phenotc-'inon. 

§ 3 The two methods which we Lave now stated have 
many features of resemblance, hut there aie also many dis- 
tinctions between them. Both aie methods of eh mo-nation. 
This term (employed in the theory of equations to denote the 
process by which one after another of the elements of a queattMin 
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IS excluded, and the solution made to depend on the lelatiou 
between the lemammg; elements onh') is well suited to expie^a 
the opeiation, analogous to this, which has been understood 
since the time of Bucou to be the foundation of expeiimental 
inquiiy • namely, the successive exclusion of the^ vauous cir- 
cumstances which are found to accompany a phonomenon in a 
g'lven instance, in older to ascertain what are those among 
them which can be absent consistently with the existence of 
the phenomenon. The Method of Agreement stands on the 
giound that whatever can be eliminated, is not connected with 
the phenomenon by any law. The Method of Difiercnce has 
tor its foundation, that whatever cannot be eliminated, is con- 
nected with the phenomenon by a law. 

Of these methods, that of Diffeience is more particularly 
a method of artificial experiment, while that of Agreement i& 
more especially the resource employed where experimentation 
is impossible. A few Reflections will prove the fact, and 
jJomt out the reason of it. • 

It IS inherent in the peculiar character of the Method of 
Difference, that the nature of the combinations which it 
leqmies is much more strictly defined than in the Method of 
Agreement. The two instances which are to he compared 
with one another must be exactly Mmilai, in all ciicumstancei 
except the one which we are attempting to investigate they 
must he in the relation of A B C and B C, or oi ah c and b o. 
It is true that this similaiity of cucuinstancea needs not 
extend to such as are already Icnown to he imm.itenal to the 
result. And in the case of most phenomena we learn at ouct, 
from the oominouest experience, that most of tlie coexistent 
phenomena of the um\erse maybe either piescnt or absent 
without affecting the given phenomenon ; or, if present, aie 
present' indifferently when the phenomenon does not liappeii 
and vHfeil it does. Still, even limiting the identity which is 
required between the two instances, ABC and B C, to such 
circumstances as are not already known to he indiffeieut ; it is 
very seldom that n£?tme affordb two instances, of which we 
can be assured that they stand m this precise relation to one 
another. In the spontaneous operations of nature there is 
/ 
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ge-aeialU* cl c mplicat on a ^ i u li o'! ? i } t ar 
mostly eit] ei on so o er helm, Lijjf' or on ho anaecosmbly 
mmu^o a scale, w aie so 3gj30iant ot a pari, of tlo* fads 

■wlneii really take place^ and even tho-'-* ot which 'uc tmt 
igaoiantaTuso'multjtuflmous, and tboiefoto vi Ho!,iloiu(.j„u‘tIy 
alike 111 any two cases, tb.d a spontaneous ‘"Xpoumrnt, ot f.iio 
kind tenmied by the Method of Ditfenucc-, i= couinrumly not 
to 'be found When on the coniiaiy, we obtain a phcnoincniai 
h) an aiiihcird experiment, a pair of imtanoi's sm h us the 
method requues js obiainfed almost as a malter of eoiu so, 
vided tlic process does not last a long tiuf'. A <'Wt,nii state 
ot aiiiioundmt! eircinnslancos existed before we Doininonml 

O 

tha expeiimeat; this is BO. Wa tbon intiodiiee A: sav, 
for iiasfcanee, by meiel) Iniagnig au object fioin anoilicr pari 
of the room, Ijefuie thcie has been time hu any chanp-o ni 
the othei elements. It is, in shoit (as M. tVmla olfseiwsj, 
the very natuie ol an expenineiit, to, inttoduce into l!u' pio- 
existnig stale of ciicumbtances a di.nige peitvetly <h hmtm 
We choose a previous state of things with which ue urt' ivoll 
acquainttsd, so that no nmoiescen alteiauon in that riai,o is 
likely to pass imobscived; and into ihis wo intiodtitv, us 
lapidly as possible, the phenomenon which we wish to stmlv ; 
so that in gcneial we me entitled io feel eomploU* .tfsoniiuio 
that the pip-exiriing slate, and the state wluch we li.ao 
produced, dillcria uothing fscppt the prostuceoi ab^nu ot 
that phenomenon. Ifabiid is taken fiom a cage, anjiiidaidlv 
plunged into caibonic acid gas, che expmim^ni.di^-t may lie 
fully assured (at all events aftei one oi two lopctitionsj ilmt, 
no ciiciimstance capable of causing sutfocation had supm veiiod 
in the in+eiim, except the change tiorn nnm«sjv,n m ih<‘ 
atmospheie to immersion m eaxbomc acid gu". I Uei'e is one 
doubt, indeed, which may lemam in some cases of hhis do- 
sciiptiou the ellect may have been produced not by i ITTT hauge, 
but by the means employed to pioducc the changic The pos- 
sibility, however, ot this last supposition geuoially admits wf 
being conclusively tested by othei erpernneurs. ft tbii.s 
appears that in the study of the vaiious kinds ol phouomcna 
w'hjch we can, by oui voluntary agency, modify u? ountrol^wc 
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can in geneia) sati&fy tlie requisitions of the Method of Dif- 
fereace,- but that by the spontaueout, opeiatioub of nature 
those reqmsiciona are seldom fulfilled* 

The rcveise of this is the case with the Metiiod of Agiee- 
ment. We do not here reqmie instances of so hpeciaJ and 
determinate a kind. Anyinstdacea whatever, m which nature 
presents us with a phenomenon, may he esaniined for the 
purposes of this method ; and if all such instances agree la 
anything, a coticlubion of considerable \alue is already attained. 
We can seldom, indeed, be sure that the one point of agiee- 
meat is the only one ; but this igaoraace does not, as in the 
Method of Diffeieuce, vitiate the conclusion ; the certamty of 
the lesult, as far as it goes, is not affected, M'e have ascer- 
tained one invdiiable antecedent 01 consequent, however many 
other invariable antecedents or consequent'! may still lemam 
unascei tamed. It ABC, ADE, AFGr, are all equally 
followed b)’’ rt, then a is an invariable consequent of A. If 
-a h o’, a de, af g, all number A among ohett antecedents, then 
A is connected as an antecedent, by some mi anable law, with o. 
But to determine whethei this invariable antecedent is a 
cau^ie, or this iBvaiiable consequent an eficct, we must be able, 
in addition, to produce the one by means of the other, or. at 
least, to obtain that which alone consti tines out assurance of 
luvmg produced cmytiimg. nainely, an instance in winch the 
effect, ct, has come into existence, with no other charge m tl.e 
pre-eicifetiBg cucurastancestban the addition of A. And this, 
if we can do it, is an application ut the Alethod of Bifiei’cnee, 
not of the [Method of Agieement. 

It thus appeals to bo by the Method of Bitfeienoe alone 
that we can. es’sr, in the way of diicct ei^perieiico. arrive with 
ceitainty at causes Tlie Method ot Agieemeat leads only 
to la-ss of phenomena (as some writers oall them, bnl impro- 
peiliipiince laws of causation are also laws of phenomena): 
that is, TO unifoimitiea, wIucheithGi are not laws of causation, 
01 in which the question of causation must foi the piesent 
remain undecided. The Method ot Agreement is cbietiy to 
be lesorted to, as a means of suggefeting applications of the 
Method of Bifleience (as in the last example the oompaiisou 
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of ABC ADE AEG sig: csted tl at A =? ] tt c 
de ton vl iciito t y the eyp« ment vh (• co H j J p- 
C 01 atj anmfenor rwource. Uie Arf-tinxl of DtnV-uaut 

isimpiacticaWe* -wl'ieb, js ■vvebefoixi ‘.Iwwed, jr<-niehiliy anM**, 
from the impofrfeibdity oi aiuficidly produoi}!g-t)K‘ phinunin u t. 
And hence ir'ig that the Metliod ot Agiecraera, thou^’h appli- 
cable in pnncipie to uthei ca^o, is more emphah.Mlh tin 
method of inveitigation on tho'=ie f.uhjec't.« where aiijlmyl ox- 
pciimentation is impossible: becaii^ on those it is, ptaiioailv, 
oui only resource of a directly indui five nature ; while, iu S h( 
phenomena which we <an produce at pleasuie, ihf' Mai hud at 
Difference geiieially affords a more efficacuni-v piuiastij wluch 
will ascertain causes as well a;, mere iaws- 

§ 4. There aie, howevcij many cases in which, thougii 
our powei of producing the phemmenun ls complete, the 
Method of Difference eilliei cannot be made avaslaiih' at ah, 
or not witbout a, pievious employment of tim Method of- 
Agreement. Tbs occurs when the agency t>y winch we i'lxn 
produce tlie phenomenon is not Gi.it of one single iuffecodejd. 
but a comhuiation of antecedents,, which we have no powfu <ff 
sepaiahug timn eacii otuei,?rnd exhibiting apait. Eor iristmice, 
suppose the subject of inquiry to be the eiiuse of tie* dnubh- 
refraction of light. MM can produce this phenomenon id, 
pleasure, by employing any one of the many sulwUiavs wide h 
are knosni to retract light la that poculiai manner. But if, 
raking oue of tliore substances, as Iceland spat tni tx'amjiio, 
we wish to deteraune on which of the proptif- les of fcoj.uid 
Kpar this lemaikabte phenomenon di-pends, wfj van Tmiko no 
use, for that purpose, of the Alethod of Diff'n nee , ior wt 
cannot find another substance precisely resembling rrfhm 3 
spar except in some one pioperiy. The onlj' mode, Iherffure, 
of prosecuting this mqmry is that afforded by tnejMoJ^id <d 
Agreement; by which, in fart, through a comparison of all 
the kriuwa suhstanees which have the property of doubiv re- 
fracting light, it was ascertained that they agree in tho cn cum- 
stance of being crystalline suhstances, and though the con- 
verse does not hold, though all crystalline Biibstaneos have 

V 
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i ot the property of double lefraetion, it was concluded, s^ith 
Jea'^ori, that there is a leal counesion between these two pio- 
perties; that either crystalline Btmctnre, or the cause which 
gives use to that stmctuie, jsone of the conditions of double 
lefiaetioB, 

Out of this employment of the Method of Agrebmont aiises 
a peculiai modification of that method, which is sometimes of 
great avail in the Invcstigatioo of natme. In cases similai to 
the above, in wliicn it 1=; not possible to obtain tbe precise pair 
of instances which oui second canon leqiii res — instances agree- 
iiig in evei 7 antecedent except A, or lu eveiy consequent except 
u, we may jet be able, byj double employment ot the Method 
ot Agieement, to discover in what the instances which contain 
A 01 a, differ from those winch do not. 

If we compaie vanous instances in which a occuis, and 
find that they all hai'e in common the cneum&taiQce A, and 
(as far as can be obaeised)no other oiicumsiance, the Method 
■rtf Agreement, bo for, bears testimony to a cgnne.tion between 
A and « In 0; derdo convert this etidence of connexion into 
pioot of causation by the direct Mdhod of Difference, we 
ought to be able, in some one of tlieso instain.es, as for example 
A B 0 , to leave out A, and obseit^t whether by doing so, u is 
pievented. Now slippering ('what is often the case) that we 
we not able to tiy tins decisive espeiiment; yet, provided 
we can by any means dibCovei W'hat would be its result if we 
eoiilfl try it, the advantage will be the same. Suppose, then, 
that as we previously examined a vaiioty ot instances in which 
V ocemred, and found them to agiee in contaiuing A, so we 
no-w obseive a variety of instances in which a does not occur, 
and find them agree in not containing A; winch establishe=, 
by tbe Alethod of Agreement, the same connexion between the 
abscncii of A and tbe absence of ct, -which -was before esta- 
WibhafMifetween tbeii presence. As, then, it had heeu sho-wn 
that whenever A is present » is piesent^ so it beingnow shown 
that when A is taken away a is lemoved along with it, we 
have by the one proposition A B C, n 5 c, by the otbei B C, 
h 0, the positive and negative instances which the Method of 
Diff’erence requires. 
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Tb s naetl o 1 rm-t I e called tl e I dire t 'M tl o 1 >f D f 
ference oi the Joint Met) o I of Apeemtuf and Ihlk-rorn e , 
and consists in a duiiWe employinent of Method of aiftec*- 
mentj each pmoi being independent of the otlifn^ ji'ul oono- 
horating it But it i-i not equiiedent to a pio<d hy the direct 
Method of Flijfeionce. Foi the leqm.'itions ot the Method of 
Ditference me not sati'^fied, unless wo oati be quite muo odliei 
that the ini=tances a formative of a, agieo in no autoi'i-ileut 
viliateiier but A, cn that the instances negative of «, agiee m 
notlnng >!Ut tlie neg.ition of jL iShav it it u«ie pii^sihic, 
winch it tsevei ai>, to hate this asMuaticc, ivn slhnild not, need 
the joint method; for cifJioi oi llie ti\f> sets of insiam-t'-, 
“epaiately, would then l»e sutfiacnt to picne c<ujsiiii'oi!. d'lus 
inrliiect method, tlieiefore, cm only he rcgaidcd as a groat 
extension and impioiemont ot the JMethod if Agnoi'inouh hut 
not as paiueipating in tht mon* cogent nnfurcof llu' Mt th-/d 
of Diffeieiu'e. Thu following may bo stated as its eunun ; — 

pT- 

Thhu) Camw- 

^ Jf iv'O or mo'.'e z-jwhtaccs tu U‘c ph"uoni/‘iif>ri <n’i a/’s 
have oiihj ow. ci'inmcsiftMi 'oh, unmnon^ wfiUr. Iinii or ‘uuny 
'i'‘iitla‘>K.es >,ii oukidt. I f, (loHn ,)iof oonir />nre noth '-toj iu<<i w oion 
‘^<(,ue tlui aosi'U'Ki’ of ihal o/ri'Koii^'skwcc , //'f* viiriritu'^fiiiur ni 
ivfndi iilo'OA, iha tiro sets of vns'timoiir <IU]e,\ is thr e§,‘ri. or fhr 
■cairn, or an indis^ieiistfjle pari of the Cim.v, ofika })h ho- 
me non ^ 

We shall presently see that the Joint Ahdhfxl of Agieti* 
ment and lutference constitutes, in another ro^juun not ^r\ 
adveiied to, an unpiovemvnt upon liip common Motliod of 
Agiceineut, namely, in being unaffected by a cdinr.u'toi’stio 
irapeifection of that method, the ntitui'e of whii h si dl n uumis 
to he pointed out. But as we cannot entei into rlia-, osjio- 
sitioa without intioduemg a iiew oloment of oomph'ii^y into 
this long and intiicatediscussiou, I shall poitpoiio it, to amdi- 
sequent ehaptei, and shall at once pmoeed to a c-iateirmnt of 
two other methods, which will conipletoi the eitumeratKm oi 
the means which manhind possess for exploiing the laws of 
natuie by specific observation and expeueaec. ^ 
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§ 3 The fiist oi iLes? Jias bera aptly denominated the 
Method of Ee&idues. Its jameiple it. vejj simple. Sub- 
ducting fjoin anj given pbeuomenoo all the poitions vfhidi, 
by Mitue of pjeeediag induction'', can be assigned to known 
causes, the rem<\inder will be the effect of the antecedentb 
■which had been oveilooked, oi oi whicii tbe effect wa& as yet 
an unknoiTO quantity. 

Suppose, as before, that we Iiave the antecedents A B C, 
followed by the consequents <c h c, and that by previous indue- 
tions (founded, we will suppose, on tbe Method of Diffeienee) 
we have asceiUined the causes of some of these effects, or the 
effects of some or these causes; and are theuce appiised that 
iJie effect of A is «, and that the effect of B i* b. Subtractmg 
the sum of these effects fiom the total phenomenon, there 
rem.uns c, which uo’w, Withoiuanyfaesh evpeiioients, we may 
know to be the effect of C. This Method of Besidues is in 
tiiith a peculiar i-uocUti cation of the Method of Difference. li 
‘the instance A B C, 5 c, could have beejj compaied with a 
single iiistanoe A B, o h, we ftbould have proved C to be the 
cau«!e of c, by the common piocess of the Method ot Bit- 
fcnuice. In the pi eseiit case, however, instearl of a single 
iriAance A B, vre have had to ■*tudy separately tiie eauso=' 
A and I', and to iniei horn the effects ■wlncU they pujcluce 
sepaiatcly, what effect ihoy roust pioducc in the case ABC 
where they act together. Of the two mstdiice-., theiefoxe, 
which the Method ot Diffeience icqiiiies, — the one pobiiiie, 
tbe other negative,— -tbe negative one, oi that in whicIi the 
given phenomenon is absent, i'j not the duect result of obser- 
YaEion and expenmeut, but lias been aimed at by deduction. 
As one of the foruxs oi Die 3Ictliod of Difference, the Method 
of Eeiiidues pai takes of its ngoious eoitainty, pi o\ idea tbe 
pievrous inductions-, those which gave the effects of A and B, 
iver^'vdatamed by f he same infallible method, and provided we 
aic eeitain that C Je tne only antecedent to which the residual 
phenomenon c can be lefoired, tbe only agent of which ne 
had not already calculated and subducted the effect. But as 
we can never be quite certain of this, the evidence derived 
from the Method of Kes'idues is not compiute unless we can 
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obu n C ait fic ally and tiy it ‘.epinte y i nest*! aj^e <. 
■wiieia once a gge, ttd can ) e a„co .ntod foi; and piovtsd di'iUu,- 
tively, from known hiMn^. 

/ Even With Ibese reaervation'j, Uio Method of Ro^Klm-s !•, 

A 

one of the most important among o’lr iiistrutm.MiU of dncuv<'ry. 
Of all the metiiods of nu'estigatuig IlUV'j of mi^iuo, t-v (lie 
mo-^t feiule in iinexpt.cted lesiilts- often intoiraino n-i ot 
sequences m vfhich neither the can'll.' nur the edfefc wi'ie 
feufhciently eonspicuous to attract of themsoIv(« the aOciuiou 
of observers. The ageui 0 irmy be au ohst-icto, cju.umstain'is 
not likely to have been perceivel unless «onght liki ly 

to have been sought for until aiiention lutd been luvahouf d bv^ 
the insufSi lortcy of the obvious eaiucH to ficeount for the wludo 
of the effect. And c may he to divgmsod hy ihi intomiitiu'c- 
wjth i( and b, that it would scart'id} haveprcfeoidul diss'U 
taneously as a subject of sopaiate study, th tliesc n“i*ri of 
the method, we shall presently ode some unnaikahlc ('xamplos. 
The canon of the Jlletliod of Itepidurs is cis folloivi • -~ 

FocrTJi Caxo-v. 

j S itlc^ waf f'om, (my i'‘}<enwriei'oh such pmi os fs Z'u >v'^i hi 
prevto'>is mdudwn-, to he. (‘he <)j(ri uj cerfabi ifidr'ivdiods, 
tc/wJ i/ie reauhif oj the' phenomenon, us the eyert th" ietH' loii- 
ing autecedentH, 

§ 6 There remains a class of law;, winch it is iniju v ii- 
cable to aseeitam by any of the three method, s wbudi I hav’ 
attempted to ehaiactense; namely, the la, vs of iJm'iO Poftua- 
r.ent Causes, or indwtraetible n'ltuud agents, wiu'cii it iV im- 
possible either to exclude or to isolate j wluoh iw mu uott.lu i 
bindei bom being present, ncr contuve that tlu*y shall b/' pro- 
sf-nt ah me It would appear at first sight that we could Iw no 
means ecpaiate the effects of these dgoutt, fu.in ilm of 

those otbei phenomena with which they cannot be prifr^uie.l 
from coexisting. In respect, uideod, to mo,st of the pemm- 
nent causes, no sucli difficulty exists , bmee t-hough we t'.inmii 
eliminate them as coexisting f.icts, we cam eliminate them m 
inauenciag agents, by simply tying onr experiment in a local 
situation beyond the limits ot then infliieTiee. The peiicluiuH , 
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ior example, has its oacillanonb disiuibed by Lli^ vicinity of a 
moniitam we remot'e the pendnliim xo a Mifficient distance 
fiom the mountain, and the distuibance ceases, fiom these 
data we can deteimwe by the Method of Difietence, the 
amount of effect due lo the mountain and beyond a eeitain 
distance ei^erythiiig goes on. pieciseJy as it would do if the 
mountain eseicisud no influence whatevei , which, accordingly, 
we, with sufficient leason, conclude to be the tact. 

The difficulty, theiefoic, m applying the methods already 
treated of to deieimine the eflecfas of Permanent Causes, is 
confined to the cases m wliiciv it is impo&aible tor us to get 
out of the local limiis of their influence. The pendulum can 
be lemoied fiom the iuflueixee of the mountain, but it cannot 
he remoied hom the influence of the earth : we cannot take 
away tlie earth from the pendulum, nor the pendulum from 
the earth, to aseeitam whether it would continue to vibrate 
li the action which th^ earth exeils upon it weie withdrawn. 
'Dn what evidence, then, do we ascribe ils» vibiations to the 
eaithb influence? ’ yot on any sanctioned by the Method of 
Pifftience ; tor one of the two instances, the ncgati ve instance, 
ib wanting Js'ci by the Method of Agreement , for thougli 
ali pendulums agiee in tins, that during then oscillations 
the efutJi Is alii'ays present, why may wo not as well ascribe 
the phenomenon to the sun, which !■, equally a coexistent 
fact m all the experiuieuts ? It is evident that to establish 
even so simple a fact of cauHation as this, there waj, required 
some method over and above those which we have vet ex- 
ammed. 

As anothei example, lei us take the phenomenon Heat. 
Independently of all hypothe&is as to the i eal nature of the 
agency so called, this fact is certain, that we are unable to 
exhaust any body uf the whole ot its heat. It is equally cer- 
tviiHi^T^t uo one evei perceived heat not emanating fiom a 
body. Being unable, then, to sepoiate Body and Heat, we 
caimot effect sucli a vanation of circumstances as the fore- 
going three metbodto require, -we cannot asceiidin, by those 
methods, what portion of the phenomena exhibited by any 
b>3dy IS due to the heat contained in it. I£ we could observe 
f 
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a body vihit beat an I the a at. holy cnfc ^r-ly 1 lei f 
} eat tl e 'Vletl od ot "O he enc w Jd ud.ovv tJie effr ct due ti> 
the heat, apait fiom that due to the boiK . If we cr>«]a ob^t-^^ e 
beat under circntastances agieeiii^ in jwrluug but bcit, end 
tberetore not eharacbuized ako by the pu'seru <>t a (ludy, wt 
could ascertain the eP'ocU of beat, fiom an insraucc* ot heat 
iviib a body ami an insiance of heat witli )ut <i burly, by tin* 
3Iefhod ot Agieemerit; or we could deter tame by tiro .’Meiliud 
of Diffeieacc 'wlut effect wa*! duo to the boil\, uhr'u tire 
remainder which wat’ due to the heat wouhl he givoti by tlvn 
Method of Besiduos. Bnt wc c'lu do m>m‘ of thesu things ; 
and without them the appheanun ot any of ih-' thi r o nirdhod^ 
to the solution of Uuh piobloiu would be ilhismy It uotJd 
be idle, toi lahtunee, to attempt to 'iKteitam t hu efba-t uf ht-ai 
by subtracimg ftoru the piumomona (‘xhibhtd bv a borly, nl! 
chut 15 due CO its otbei piopeilies , for as v-e iiuvu never h.u u 
able to obiGive any bodies without <i pyiLum of lii'ai in them, 
effect!! due to fhahheut might foiin a pan of the i eiy jesrdK 
which we weie affecting foMibti.ict in ouir i that liui » hr of uf 
heat might be shown by tha n-bulue. 

It, thoiefoie. tbcie \v(uc no otluu methods of cvpiuimontul 
inveshgatiua than tlieic thioe, we .-I'oidd }>/> unable to dd er- 
mine the effeem due to heat ai' a c.inie. But wr' liui'e skU a 
loiouroe. Though we cannot eichule an autemb'ut aittrgethos 
we may be able to provlucc, or nature may produoi* fm u% 
some modification in ii. By a modification is fieri* meant, a 
change in It, not amounting to its total jcmoval. (f soinr* 
modification in the antecedent A is alwayt? iolhnvod by a 
change in the consequent a, the other conricfpuuits b and e 
remaining the same; or ivaie it evruy uhiingc m <i, is 

found to have been preceded by some raoihtic:iti(>n in A. ruuie 
being observable in any of the uificr anteci'dcnts ; we mav 
sately conclude that a is. wholly or in p<iit, an cdh'ci. t'1fc(tib]e, 
to A, or at least in some wav connected wifli it thiough cauvi- 
tiun. For example, in the casa of heat, though »e cainiot 
eipelit altogether from anybody, we can imMify n- in quantity, 
we can. increase or diminish it ; and doing so, W'i find by the 
various methods of oxpeiimentation or observatxou alieiKt'/ 
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treated of, tLdfc such, lacrea^e or dimiaution of heat is followed 
by expansion or contraction of the body In this muiiner we 
amve at the conclu&ion, otherwise miattainabie by iis, that one 
of the eSects of heat is Ro ealarye the dimensiona of hoLliea , 
w what IS the same thing m othei words, to widen the dis- 
tances between then paiticles 

A change in a thing, not amonntiag to its total lemoval, 
that IS, a change which leaves it still the Eame thing it was, 
niuht he a change either in its quantity, oi in some of lt^ 
Vina hie lebtions to other things, of which variable relations 
the pimcipal is its position in space. In the pievions example, 
the moddi cation which was produced in the antecedent wab an 
alteration in iis quantity. Let us now suppose the f|UD«tian to 
be, what mfluenco i he moon exeits on the smface of the earth, 
Wu cannot try an r-zfx-riinent in the absence of the moon, ao 
as to obsene what teircstriai phenomena her annihilation 
would put an end to ; b’-tt when we find that all the v dilations 
lu the poedion of the moon are followed coriesponding 
v dilations in the lime and place of high v?'ater, the place being 
always either the part of theeaith which is nearest to, or that 
which is most letnote from, the moon, we have ample evidence 
that the moon is, wholly or partially, ihe enuso winch detei- 
jninea the tides. It veiy commonly happens, as it does in this 
instance, that the vaiiations of an effect aic correspondent, oi 
analogous, to tho^e of its cause ; as the moon moves farther 
towards the east, the high water point docs the sarac : but this 
IS not an indispensable condition ; as may be seen in thf3 same 
esampie, foi along with that lugli water point them is at the 
Same instant another high w-iter point diameuically opposite 
to it, and which, therefoie, of necessity, moves towaids the 
west, as the moon- followal b) the nearei of the tide waves- 
adiaaces tuwaids the east • and yet both these motions are 
equaffy' effects of the moonb’ motion 

That the oscillation.'! of the pendulam are t.anbed by tlie 
earth, is proved by gimilar evidence. Those oscillations take 
place between eqmSistant points on the two sides of a line, 
which, heing perpaudiculai to the eaith, varies with every 
\ dilation in the earth’s position, eithei m space or relatively to 
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the ohjet-t. Speaking acematelj, wo only know hy t ho meih.hl 
now characterized, that all tcne.“trul bodio"’ tt'iul io the oarih, 
and not to some unlaiown hxecl point lying in Ihcsonu, <hu*c-- 
tion. In every twenty-four hour^', hy the eaitli’h n^aiiorj, ihe 
line diawn nom the body at right angJef} to f he outh coineides 
successively with ail the ladu of a cncle, and in the emu -,(■ <4 
SIS months the place of that ciicle lanc-s by iicaily two 
hunda-d mdhons of milei; yet in all tluwo c^nanges of tln^ 
earth’s position, the ime in whmli Wdjcs tetid fa hui conimucH 
to be duected knraida it winch ]iiove.s thai tei gravity 

13 diieeted to the curth, and not, as wa& onoe Iniieinl by aume, 
to a tixed poj.at of space. 

The metliotl by which these leaiius wue ohLaired, n: ly })», 
femied tlie Method of Ocmcpinitani VanatutUb; it la icguJatcd 
by the foliowing canon ; — 

FliXJt r.iNOs 

r Whcht<cofy pfienomeuon m any oj}iC'n/ie,'" wlifinriu r 

‘unoijiei phdiiu'nieno'ii taiu-’u in wmw' pwihchlur •nun/nfo. /s 
[either a citose or an effect of that i^hr/ionirn'^n.^ or vm cv/i- 
necUd wiiJi li thvtnigh ttomi pwtof citnsnhon. 

The last clause is subjoined, because h hy no me lUs followi 
when two phenomena accompany faich ikhci in thcii 'nui.Umns, 
that the one is cause and the other etfoct. The Mia>‘ iJung 
may, and indeed muet happen, supposing them to be two dd- 
feieut effectB of a common cause: and by thus inetliod alone jt 
would nevei Ite possible to ascerram which of the hiippf»t.itions 
is the tine one. The only way to solvi* the douhl, would bf^ 
that which we have so oflen advoitcd to, viz, by eiitlcnwiiuing 
to ascertain whether we can produce the one set of vaaaimiw 
by mcAus of the other. In the cant of heat, fur examph', hy 
increasing the fcemperatoie of a body we mGtea,se its hiiiK, but 
hy increasing its bulk we do nob inciease its 1 empmatTiTc ; ou 
the contiary, (as in the larefaction of an undei the let (utcr of 
an aii-purop,) we generally dimmish it ; theretme heat ib not 
an effect., but a eauBc, of inciease of bulk " If we tawuoi; om- 
selves produce the variations, we must endeavour, though it is 
an attempt which is seldom successful, to find thorn pioductd 
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by sat re in =!ome ea'^e in vrl len the pie-eEisfcing ciicuna- 
fctaricefe are perfectly known to us. 

It IS scarcely necessaiy to say, tbafc in order to asceiiam 
the unifojm o(mcomita.ntb of vaiiabons in the effect wirh 
vdiidtioos in the cause, the same precautions must be used 
as in any othei case of the deterixuaation of an invariable 
sequence. Wt must endeavour to letam all the othei ante- 
cedents unchanged, while that paiticular one is subjected to 
the reqni^'ite senes of raiiations. or in nthei woids, that we 
may be wan anted in inferring- causation from concomitanoe 
of vaiiatious, the coocoinitance itself must be pioved by the 
lilethod of BiffeveEtce- 

It might at fiiat appear that the 3Iethod of Concomitant 
Yaiiations assumes a new axiom, oi la-w of causation ia 
general, namely, that eveiy modification of the cause as fol- 
lowed by a change m the eifect. And it does usually happen 
that when a phenomenon A eauacs a phenomenon a, any 
,v;iriation In the quantity or in the vanous lehtlione of A, is 
unifoimly folloiied by a vaiiation in the quantity oi relations 
of <i. Til take a familiar instance, that of gravitation. The 
sun causes a certain tendency to motion in the earth ; heie 
we have cause and effect; but t^jat tendency is foiuurds the 
him, and thmefore vaaes in direefion as the sun vanes in 
the selafcion of po&iuou ; and moreover the tendency vaiies in 
latenwty, ju a oeiLiia numerical corre=pou deuce to the sun’s 
distaiiGu from the earth, th.at ivS, aecoiding to another i elation 
of the sun. Thus we see that there is not only an invaiiable 
connexion between the .sun and the eai th’s gravitation, but 
that two of the lelatious of the sun, position -vvitli respect 
to the earth and its distance from the earth, I'le invariably 
connected as antecedents with tlie qaautily and duection ot 
the eajrih’s gravitation. The cause of the earth’s graiitating 
at al^ 3^ simply the sun ; but the cause of its gravitating with 
a given intensity and in a given direction, is the existence of 
the sun m a given direction and at a given diiatance. It is 
not stiangc that a modified cause, which is in truth a dilTerent 
cause. sboiiH produce a different effect. 

^ Although ic is for the most part true that a modification 
YOL.-.I. K H 
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of the ca ‘le 10 followed ly a mo heal m t tie tfl ct he 
Method ot Concomitant Vanat ob Iuch i t 1 o er f 
suppose this as an axiom. It only letpiiies the conveu^e 
pioposition, that anything on whose modi heal ions, rnodifu.i- 
tions of an elfect aie lovatiably e'luseqnent, must he theeauv 
(oi connected witlt ihe cause) ot tliat efiuei , ,i [uiiposilioii, 
the truth of which ie evident , foi if the tiling itself had no 
influence on the effect, neiUiei could the modifications uF the 
thing have any influence If the sravs ha\e no powu’ over 
the fortunes of mankind, it is implied in the very teims, that 
the conjunctions oi oppositions of different, stan c<in have iih 
such powei 

Although the most stuking applications of the Method of 
Coneomitaot Variations take plaie in the discs m which tlie 
Method of Difference, stiictly so called, is irapossitdc, its usc 
IS not confined to those case*; it may often usefully follow 
aftei the Method of Diflcicnce, to give addifiimal jirci fsiou 
to a solution wlyeh that baa found.' When by the Mtfhod 
of Diffeience it h<is first been asceitruced that a cmliiu 
object pioduces a ceitam effect, tlie Mef'hod of (loucormtant 
Vauations may bo usefully calh-d in, to dikimine aciouliug 
to what law the quantitysor the dilfeieut K'Utions of ll.c 
effect follow those of tlie cause. 

§ Y. The case in which this method adtmls of the mn,,f 
extensive employment, is that m which the vniiations <if the 
cause are variations of quantity. Of such raiutuins wc uiay 
in general affiim with safety, that they will be attended not 
only with vaiiations, but with similar van aticns, ct tin ellVcf ■ 
the proposition, that more of the cause is fidlowed bv inmeot 
the effect, being a corollary fiom the principle of tfic romis>- 
eition of Cuu-?es, which, as wc have seen, k the g<‘nora|.,iuh‘ of 
causation; eases of the opposite desciiption, in whii^igMuscs 
change then propeities ou being conjoined with one munhei, 
being, on the contiaiy, special and exceptuniaL Suppi'sc, 
then, that when A changes m quintity^ a also cluugcH in 
quantity, and in such a mamicn chat we can trace the nume- 
rical relation which the changes of the one bear to spcli 
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ebanges of fhe other as take place witbrn ^i-ur limits of eb;er- 
\ation. We may then, w:tb certain pieciuitions, safely cor- 
tlude rhdt the same numeiicai relation will hold beyond th 
limits. If, for instani^e, we find that when A is double, a h 
double ; that when A is treble oi quadruple, ct, is treble oi 
quadruple ; we may conclude that if A were a half or a thud, 
a would be a hvlf oi a thud, and finally, that if A were ainn- 
hilated, a would be annihilated; and that a is wholly the 
etlect of A, or wholly the effect of the same cause with A. And 
so with any other numerical relation accouling to which A and 
a would vanish simultaneously; as, for iiibtarce, if a weie 
piopoitional to the squaie of A. If, on the other hand, u is, 
not wholly the effect of A, but yet varies when A vanes, it is 
piobably a mathematical function not of A alone, but of A 
and something else . its changes, for example, may be such as 
■would occui if pait of it lemained constant, oi vaiied on some 
other piinciple, and the lemaindei laried in some numenccil 
gelation to the lariatipns of A. In that case, when A dimi- 
nishes, ft -will be, seen to approach non towards zeio, but 
tutaids some other limit . and when the senes ot vaualions is 
such, as to indicate what that limit is, if constant, oi tlie law ot 
its variation if vaiiable, the linu^ will exactly measuie how 
mucli of a IS the effect of some other and independent cause, 
and the remaindci will be the etfeot of A (or of the cause ot ‘V). 

These conclusions, however, must iiotbediawn without 
certain precautions In the first place, the possibility of 
drawing them at all. maiiifestiy supposes that we are ac- 
quainted not only with the variations, but with the absolute 
quantities both of A and a. If we do not know the total 
quant ties, we cannot, of course, determine the real numerical 
relation aeeoiding to which those quantities lary. It is llieie- 
fore apenorto conclude, as some ha\e concluded, that because'i 
inci^f^ of heat expands bodies, that is, increases the distance* 
between tlieir paiticles, theiefm'e the distance is wholk the 
effect of heat, and that it we co'uld entnely exhaust the body' 
of its heat, the pin tides would be in complete contact, Tbisi 
18 no more than a guess, and of tlie most hazardous sort, not* 
a jegitimate induction ; tor since we neither know how mucii 
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1 eai- tlpie Xe in any bod\ no vl t i il Id Une 
I etwex any t VO of itspirt le , ^ jv.d^p wIiHlit'} r}i(> 

codU A ction ot tlie dis-tauee do^s or <loo'^ not f<iIlow f.he dimj- 
nntion of tbe quantity of boat a^oorchu;^ v> HU'h ,i uumojica] 
riilatjoii that the two qu.miities woiiki viiutsh bJiiJulta- 
neouslr, 

In contia>t with this Jot us con'^ulei' a civ^o tu wholi the 
absolute quantities aio Lnown j the case oonu'in|>Litt>(i ii\ the 
nrst law of motion , \xZ. that all bodies in tuotuot run! into* ta 
nisivein abtiiiight line 'vnih umfonu w hK-iry until lu ted upon 
by .'■ouic new foiee. This assciiion j,s in upon opjHKitium 
to hist appcauncfep, all terrestnal objeets. wJion in inofion, 
gidthudly abate then velouty and it hstsiop; nhlfli aecojd- 
iuj^ly the ancients, with Uieir vnducUn pa enn 'lo'/vt/i’o/t-'W 
4^?<(_pheem, inia^ineil lo be ihe hiw. Kvery moviu^- IhmJv, 
liowevcj, encounteisvauous obbta.cle.s, ns iiict'ojp the lo-'Kt.mt o 
ot tJie atmosphere, winch svo know bi cl.uly erpfiu'uoo to 
be causes capable ot destioying motion'. Tt was su^jifcsfi'd (hat 
(lie whole of the letardatiun migiit be. owwio to thesi; caus, ^ 
How waS this inquired into’ If tJm olistaclos could Jiavo 
been pntuoJy removed, the case would liair ] oeu amoiialile to 
tlie JJeihod of Lhffcrenee , I'liey could not lie rmuoiotl, tb< ^ 
could only be dummshed, and the lasc tlmjcfoio miuunod 
only of the Method of Coccomitaat Ytuimiuiis. Tins ai cord- 
ingly being employed, it was found tlul evciy dnmuutiun ivf 
the obstacles fliimnished the retardation of the mot mu .aul 
inasmuch as in this case (unhke the ca-'o of heat i tho total 
quantaties both of the antecedent and ol tho oousmpftuit v.'inc 
known ; it was practicable to estmaate, witli an af'pioach to 
accusacy, both the camoiint of the retaidatiou and (he amoimt 
of the letaiding causes, or rosibtauces, and to judge luuv isoar 
they both were to being cihouded; and it uppeured tfiat tUc 
etteot dwindled as rapidly, and at each step w.it, tin on 
the mad toy.uds annihilatioi', as the cause was-, I’lie ennpli' 
oscillation oi a weight fcUspended troin a fi,\ed po i ni , aud nun ml 
a little out of the perpendicular, which m ordmaiy mfoum- 
stances lasts but a few^mioutes, was prolonged m Borclah ex- 
penroents to more than thirty hows, by dimiaibhmg asmiph 
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as possible the fiiction at the point of suspenMon, and by 
making' the body oscillate in a space exhausted as neaily as 
possible of its air. There could theiefoie be no hesitation m 
assigning the whole of the retardation of uiolion to the in- 
fluence of the obstacles.; and since, after subducting thib 
Tetaidation fioin the total pbenoinfenon, the remainder was an 
unifoim Velocity, the vesiilt was the piopositiou known as the 
hrst law of motion. 

There is also another characteristic unceitainty affecting 
the infeieace that the law of vaiiation, which the tjuaatities 
obseive within cur limits of observation, will hold beyond 
those limits. There is of course, m the first mwance, ihe 
possibility that beyond the limits, arid in circumstances there- 
fore of winch we have no diiect experience, some counteiact- 
ing cause might develop itself, eitner a new agent, or a new 
piopeity ot the agents conceiued, -whicb lies dormant in the 
ciicumstances we aie able to observe. This is an element ui 
unceitainty winch enters largely into all o*ur predictions at 
effects ; hat it is not pecuhai'Jy applicable to the Method ot 
Concomitant Variations. The unceitainty, however, ot ivhich 
I am about to speak, is cbaiacteristic of that method ; espe- 
cially in the cases in which the extreme limits of oiu obsoiva- 
iionaie veiy nairow, incoinpansonwitUthepossiolevauations 
in the quantities of the piipnomen.i Any one who has the 
slightest acquaintance with inathematies, is awaie that leiy 
ditfeieut laws of v aiiaticm mayptodueenumencalre&ulib winch 
differ hat slightly from one auothei within nairow limits, and 
it is often only when the absolute araounti of v.iriation are 
eontideiable, that the diffeionee hetvvoMi the result.'' given by 
one law and by anoihei becomes appiociable When, there- 
foie, such vaiiations in the quantity of the antecedents as we 
have the means of ohseivaig, aie small in coinpa'ison with 
the total quantities, theie is mmh danger lest wo aboulcl mis- 
take the niimeiical law, and be led to miscalculate the vaiia- 
tions which would take place iK-yond the limits ; a miscaleu- 
laUon which would iiua-te any concin^ion lespecting the de- 
peiMence of the effect upon the cause, that could be founded 
on thcHtO Tanations. Examples are not wanting of such mis- 
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e 1 een eropir c,illv dcd ced lui the eJasuedy <d .sdvtrn, (fciU 
\erv I'ecPEtly,) and those ior the le.dstADce of f finds and oi!i(>r 
s-imildi sahjecis,” ’whtn relied on hcyoml tho limits nl tlie uli- 
j-ci lotions horn which theviiere dediu'ed, •“ hare alrrmsi nun- 
lulily laiied to supptat the theuietiral &tiuctuu‘H wliuh hate 
}>een erected ou them ’ 

Tu this unceitaiiitj, the conclusion wo m.iy dnivv' fiom fl;e 
coaeomiunt ^alIatlo^ls of a .md A, to the oxistmeo of ,in 
iitvaimhle and c'ccIusicg cotmexuni hoUieon iJw m, <a to the 
pemaatiency of the same nnmoncdl it-lation hotweon then vni f,i- 
T ions when the qaantitics are rniioh ^no.itea or sroaljei tlun 
those ■winch we liave had the means ot olisounn^S canuot !w 
consideied to rest on a eompleto induction. All that in tuch 
a CU'C can lie legcrded firt pro'Ved on the suhiKl <rf eausi- 
tiua IS, tliat tlmie is some eonr.t*xion hetoweii the two phcim- 
mena , that A, oi soniething -vriiich c'-.n juduunce A, must. Ijis 
one cif the causes which colloeti'/ely (ictei,!innc <f. We may, 
liowecei, feelassixied that the relation winch we havi obitavest 
to Gxtit bet ween the varut tons of A and o, will hold tiue tu 
all cases which fall betweeji the sames'xtn me limits; Omt f-, 
■wherever the utmost increase ot dimmnhon in which the icsuit 
h is been found by observation to coinude with the Liw, is nut 
exceeded. 

The four methods wliicli it has now been attf>mpt/‘il to dc- 
.sciihe, are the only posaible modes ot expenaicntal nujuny - 
of direct induction a jouafeiaWib as distinguiched fioin deduc- 
tion . at least, I know not^ nor am able to imagine, any othcis 
And even of these, tlie Alcthod of Jlesidiios, as wo have soon, 
IS cot independent of deduction; though, as it also loqtmos 
s-peeihc expel icnco, it may, wifliont improptietv, h(> included 
among methoibs of diiect obsoi nation and cxpernrient. 

These, tiien, wnb such assistance as can bo ohtanif-d fu-in 
Deduction, compohe the available rcbomcesot the luunan innni 
ioi ascertiimug the laws of the succession of phcnoim nu. De- 
foie pioceedmg to point out ceitain czrcnmstaiii&s, by wlmii 
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t e employnieiit .>f tiie^e roerttoclH isi subjected to an immeose 
increase ot coatpiieation and of dilScultj, it is expedient to 
illushtrate tbe use oi tbe methods, by "Uitable examples dtawn 
from actual physical investigations. These, accordingly, will 
fum the subject of the succeeding chapter. 
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MIfciCELLAXEt>U& OE Till, iOlll .Ml/tllOils, 

^ 1. I SHALL select, as a iiist eA'ainpl--% :m nifficstnifc 
speciikfcioB of one of the mosteLniTjent of o}it rnini’i, 

Baron Liebig, Tbe object in -view, is to nsct nani tluj imuu*- 
diate cau&vj of the death. producrU by inot.illu* p'livni^. 

Arseuiotis aud, and the salte ot le,td, luMrrtuh, I'Oppcj, 
and meiwury, if introdiiLod into the niiitual ovganism. except 
in the srociUest doie-i, destioy life, The^o iacr^ hau‘ Joiij^ 
been knutvn, as insulated tnith» oi the lo\vt",t ouiu of gi no“ 
lalization, but it was lesorved for Xnolrlg, by uu rifd oniplov-, 
merit of the brat two of uni mt thuds of ixjtenjiu'nbd iixpiirv, 
to connect these truths togothef by a higiici lusinciit n, 
pointing out wbdfc piopert.y, common to idl iho^e d< hdcviour, 
substances, is tlie leai))' opejutiog cause of f hi ii fatal i IL-ot. 

When solutions ot thoau Hubatances arc plamd in suiij- 
ciently close contact with many animal prodncls, allunmii, 
milk, muscuiar fibie, and animal mombiarms, Uic uud (vj „dt 
leaves the water in which it was dissolved, and (>iitejs »i{o cum~ 
bination with the animal .substance * whu,}i sulrsianoe, uhd 
being tbiis acted upon, is fmmii to b.ivo lo'.t its tt ndeuey to 
spontaneous decomposition, or putrefaction 

Observation also sbows, in cases wlioio death iuH bun 
produced by these poisons, that the paits of the Ixidy with 
which the poisonous substances have be^n bmughl. intp 
tdct, do not afterwards putiefy. ^ 

And, finally, when the poison has b(cn supplied in ina 
small a quantity to destroy life, esdiars ,ue pioducpd, tli.d ii, 
certain supemcial poiuons of the tissues aio de.diojed, wbich 
are afterwards thiown off by the repauLive proa'Sh taking 
place in the healthy paits, ^ 

These three sets of instances admit of being treated accord- 
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to the Method of Agieement In all of them the metallic 
compounds ai e brought into contact with the sul^siunces ti hich 
compose the human or animal body; and the mslanees do not 
aeem to agiee in any other ciieutnstance. The iemaming 
antecedents are as ditfeient, and even opposite, aa they Lould 
possibly be made ; for in. some the animal substances exposed 
to the acuon of the poisons are lu a state of life, in others 
only in a state of oigoniKition, in otheis not even in that. 
And what is the result which follows lo all the cases ? The 
conversion of the -immal substance (hy combination with 
the poison j ifito a chemical eompoiind, held together by so 
powerful d foice as to resist the subsequent action of the 
cidinaiy causes ot decomposition. Now, oig-anio life (ihe 
necessary condition of sensitive life) consisting in a continual 
state of decompoaition and lecomposition of the difieient 
01 guns and tissues, whatever incapacitates them for this 
(ipcoinpo&itioii destroys* life And thus tlie proximate cause 
of the death prodji^.ed by this desciiption of poi'^on^;, is 
asccitaiued, as far as the 5 Iethod of Agiecmonf can dacei- 
tain it 

Let us BOW biing our conclusion to r,he test of the Method 
of Ihffcionce. Setung outfiointhe cases ah eady mentioned, 
in which theautetedent is the presence of substances fyimiHg 
with the tissues a compound incap,ible of putieiacuon, (and 
(I fovtio/'i incapable of the ehomical actions which conAdute 
life,) and the consequent is death, eithei of the whole oiganibin, 
or of some pot tiun ot it, let us eompaie with these cases 
otlu'i cases, as much resembling them as possible, but m 
which that effect is nor piuduced. And, first, many inso- 
luble basic salts of arsenious acid are known not to be poi- 
sonous.^ The substance called alkargen, discovered by Bunsen, 
which Cfmtaxns a veiy huge quantity of aisemc, and approaches 
very closely in composition to the organic arsenious coinpjounds 
found in the body, has not the slightest injunom action upon 
the organism.” Now when those sub*tanctfc are bi ought into 
contact with the tissues in any way, they do not combine with 
thqjn ; they do not arre&fc their pi ogress to decomposition. 
As far* therefore, as these instances go, it appeals that when 
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cedent which wp I ad 1 c Ij- ^nol f,iyau(l for consiib'ung aa 
the proMmate caxiao. 

But the ngojouri cmdihon^ of the iMc'hod <4 DiiVoeaxe 
die not vefc'-satii.ficd ; foj wt* eaumtt ho mho fliat, tiast un- 
pmsonoiis bodies agree mtji tlie poisorimi^ (-uh^triucos ni cm i 
pi opertj, except tliopai Uc'iikr one, of oiitoi rug: inh) idifbcnltJv 
decomposabie C'lrapound with the luainul th'j'.acs. To iciidt i 
the method btnctly .ipplicable, we need an inM.nmc, noi of a 
ditfeieufc bubbiaiice. hut ot one of the voiy sanio hubst.uicos, in 
tiremnstaucei which would jmnvnt d -tiiun fiumirig, witii thi‘ 
tissii&s the sort of eompouTuI in qiiestiori , and tfum, jj tfcatli 
rlofih not follow, our &ise it- made out, Naw such uwfaus'os 
aie atfoidcd by the antidotes hi thes'o pfu-ons. Foi o^-imph', 
in case ot ponanuig by arseuKnis aeul. if hidr.doil pcuAide 
ot non IS admini'-teUid, the di Ntiucl-ivo aganuy is utst’in'dy 
checked Now tliA peroxide iti known fo coitihinc wnh t)^> 
acid, andfoiiu a compound, wliicii, hidigr iiisohib),-, euunnt 
aef at all on atiiDOJI tiisnes. So, anum, sugar a a w'l’ll-knowit 
intidote to poisoning by balls ot coppn. and -ng n irduc.'u 
f hose salts eithei laio mefaJhc cupptu, <n udi' llu* rfd tuh^ 
oxide, ueitliPt of winch enfertt into combiuatjnu with attsinal 
matter. The disease called pamtci’s colic, bo cotiimon in 
maimfdotones of white lead, ns unknown wboro ibi> woikmou 
are accListomed to take, as a pre^en afire, Milplmnc .mu! 
lemonade solution of sugar rendered acid hy sulphai u- .'U'tdj 
Now diluted sulphiujc acid hsb the pioperly of deeiunposing 
all compounds ot lead with oigame matter, m oi [nmetUing 
them fiom being formed, 

loere is inothei class of instances, of the ualuio ri'(|uii'i d 
by the jMethod of Ditference, which fieeui al first siglo (o con- 
flict with the theoiy, f'oluble salts of hdver, b’uoh for instance 
as the nitiate, liawe the same stiffening ;uitiscp)ic effect on 
decomposing auimAl substances, coaosivy Milihmate and 
the moat deadly meUlhc poisons, ami when applied tu the 
external parts of the body, tlie nitratp la a poweiftd cauatie, 
depiiv’ing those parts of all active vitality, and causing tjieio 
to be thrown off by the neighbounng living structines; m the 
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foTiii of rtE e«c}ij'r. Ti/£ nitiato and tlie otiicr saltis of f^drer 
ougltt, then, it would seem, if the theory be con net, to be 
poisunom. Tet they in< 3 y be iidunni^tejed inteinallv with 
pel feet impunity, bhom this appaient exception aii^pg the 
frlioDgest confiimation irhicli the theorj' has ^-et leoeived. 
Kit Wife of sihes, in ^pite of its chemical propeities, does not 
poison -when mtiodnoevl into the slonaach ; hut in the stomach, 
as in all iinunal li<(iads, there is common salt; and in the 
stomacli theie is also free inunatic acid These substances 
oppi-ate Ji« natural antidotes, coinbinin;> with the nitrate, and 
if its, quantity n not too great, immediately converting it into 
diluiide of silver ; a siih-tance vtry slightly soluhle, and theie- 
tore incapable of combining widi the tissues although to the 
exumt oi its soluhility it has a niedicinal infiuence, though an 
eiitircdy drtlen-nt class of oigame ondiuns. 

The piecoding instances have afforded an induction of a 
Jiigh 01 del of couciu&iveness, illustrative of the two simplest of 
Oil! fouj methods;, though not iising to the mnxiinum of eei- 
tainty •which the Method of Ditteieiice, in its most peifeot. 
csemphhcationj is capable of affouUng Foi iTet ii'* not forget ) 
Hie [lontiie instance and the negative one winch the iigour 
ot that method lequires, ought to diftei only in the picsence 
or ahserue ot one single oucuraslanee. Kow, in tho pre- 
ceding argument, they differ lu the pi t'-ence 01 absence not 
of a single anciDVufttnee, hut of a single a icfefiitMce: and as 
evory subataneo IjaMUnumeidble piopvuies, thei-o is nohnovr- 
iiig what miinbei of real dittciences are uv 4 ol\ed in what is 
ru'iamally and apparently only one riihoienoe. It is conceiv- 
ahle thui the antidote, the peroxide of non for exainplo, may 
counter a\ t the poisaou tliiough fcome other of its piopeit les than 
that of forming an insolnhle compound -with it ; and it so, the 
thorny ^ould fall to the ground, so far as it is supported by 
that iD&tcUice. Tins souice of uncei taint}', which is a sciious 
Lmdiauce to all extensive geneiali/iations in chetnisiry, ishow- 
ever*reduced in the present cate to almost the lowest degree 
poisihle, when vve hud than not only one substance, hut many 
possess the capacity of acting as antidotes to 
metaidic poisons, and that all these agree in the propei ty of 
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formuig iQSoluble rampounds with the poiHous, w}iik tli(‘y 
cannot be ascertained to agree in any uthci rmipcny whatso- 
evez. We have chus infavom of thetheuiy, all tin. cvtdcSKe 
w'hicb can iHi obtained by what we feriToal thf' Iiidm*ct JVffthod 
of Difference, or the Joint Method ot Agre'nat'uc and Diiiei- 
eacej the endeziee uf which, though it never ciin azHouiit to 
that of the Method of Ditteienc^ ptopeily bo calkd, niay 
approach indefanitely near to it, 

§ 2. Let the object lie* to abceitnm the law ut what is 
tezmed hvluccd elcctiieityi u> nnd nnder went couditnuts tinv 
electiihed body, whether posilivzdy or iicgative'y eicclj uhvl, 
gives use to a contrary ebctiit state ui w/rfz<‘ other body 
adjacent to it. 

The most fiumliar e'emph heal ion ol the (duntmneaoii to 
be investigated i'- the folkiwmg. zViumid tlu* piiine z'onduet n*, 
cl an electtieal machine, the atm^isplsera to snju** (iidain e. 
any cond acting suf face siuvpemh'd in ibatatpKis'phoie, is toutid 
to be in an cdectric coiKlition oppnsifp to liait of ! he piuie 
conductor ituelf Near and uioand ILe positive piime cix)-' 
duetor them is negative elcctiicity, and neui anrl inotnnl the 
negative piitne condtictoi theie is poshue <- L'etijony, SVJjeii 
pith bdlls are brought neai to either of th(‘ umdtutor^, fhty 
become elccmhed with the opposite electiicity lo il ; ojDioi 
receiving a tiiare fioru the aiieady electiihed atiijo-,piKne iiy 
conduction, or acted upon by the diuu. iiKlneli'u' mlJiiriio' of 
the conduetoi iteeit ; they are then dtiiactal l>y Uie vonduet >i 
to which they are in oppositunt; ui, it wdlninavn in then 
elfcctiified state, they will lie attiactcd by any rjlUer oppoiih'ly 
charged body. In like mannci tlie hand, it bi ought ticdc 
enough to the conductor, receives oi gives an ejt-chm dis- 
chaige, now vve lave no evidence that a chin ucd condurna 
can be siicldeniy dischaiged unless liy the appioach ofa U'ly 
oppositely clectiihed In the case, tlieicfore, or theclpitiu, 
machine, it appears that the accmnul.ition oi elfctiuity in an 

* Por this fcjj^uldtion, ,10 loi mruyatitr of mj -Ufiidilt; iLuv‘itvyvuiis, f 

am jaclLbted to Profesbor ikni. whose isutse<iju.a fiuatisu on Loa:ic aljou? t 
■rtitb apt tilvitrotioiii of all tiie inclui.’rjii, authodb. 
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ins lated cotid ctor is always uccomprimed by the exctte- 
ruent of the contrary eleatiicitj* m the smronntiing atmo- 
spheie, and in erery conductor placed neai the foimer con- 
diietOi. It docs not teeia possible, in this case, to pioduce 
one electncily by itself. 

T,et ns now ^-xainine .a)! the other instinces we can 

obtain, rcseinblujw this instance in the gt'en consequent, 
namely, the evolution of an opposite electricity ui the tieigh- 
boai-hood of an c lectiified body. As one lercaibable instance 
we ha\e the Lfqden jai , and after the splendid expeiiments 
at Faunky ni complete and final establishment of the snb" 
stanti.il Kkntity of mag-netisin and elecUicity, we may cite 
the magnet, both t)ie natural and the electro-magnet, in 
neithci of which it is possible to produce one kind of elec- 
tricity bj it^olf. Cl to chatge one pole -without charging an 
opposite pole with the tonnaiy electucity at the same time. 
We cannot hove a niaguet with one pole* if we break a 
ualural loadstone into a thousand pieces, each piece will have 
its two oppositely eiecliitiod poles complete within itself In 
the loit.ac cncuit, again, we cannot have one cmrent without 
it- opposite. In the ordinaiy eleccric machine, the glass 
cj Under or plate, and the mbber. ac^nije opposite electi icities 
Thom all these insiances, tieated by the Method of Agree- 
mem, <1 geumal law uppoais to result. The instances embiaoe 
all the kno'vn modes in which a Ixidy can hecoine cluiged 
■with elecluatv, and in all of them there is found, a' 0 con- 
ennntant ui conscipimii. the excitement of the opposite elec- 
ti m .'fate m some other body m bodies St seems to tollow 
that the two facts aie invaiiahly connected, and that the 
oxcitemeiit ot electricity in any body has loi one of its neces- 
sary conditions the poi-sibihty of a simultaneous excitement 
ot the apposite eicctjicity in some neiglihonnng body, 

tl^e two eontiarv electricities can onlv be piodiiced to- 
geihei, so they can only cease together. This may he shown 
by an application of the Method o± Ditfeienee to the example 
of th^' Lfcydtn jm, , It needs scarcely he heie lemaiked that 
jti the Tioyden jar, electricity can be acemnulaied and retained 
lu jsionsidemble quantity, by the contrivance of having two 
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th oygh Ue wh le f tl \t ^xte t . ^.un-v-ujin’K ! nig mi 1'- 
s.,Anre such as glass beLweea fchcjin Whdu oDe sail* m tin, j,it 
js cluiged pubitiveiy, the oibei j-j eliargdd HcgatUd !y, and ii. 
was iiy vutiie ot ihi'^ ihdt that (he Leydeu ja,ir savcf! (iHt umv 
as an instance in oui wnpldytncnt ot llie ^Method ui Ayus'- 
inert. ?fow it is impcwhli' to di'icinuge one of iho ocnitno,,^ 
unless tlie othei can be dischaigei! at ihe same tune A c>ni~ 
dnetoT held to the positive Mde eanaut convey .twav any ciou- 
II icity unless an equal quantity Iw ahowed to pios luuu Ui<> 
negative side; if one coating be petfoctly iusidated, li;e 
charge i& safe The dissspatiou of one mu&t, piofccd 
pas^u with that of tl'e other. 

The law thus .-.ironglY jvuhLated idmits ot couohorutnm 
by tie Method of Ooucom i tan t VaruU ions. Tit* l.^viin ] i 
I? capable of lee. ivaig a much luglier chargu tluin can nnli- 
uanly be given to the couductoi of .w eji<»trital mat'hme 
hi'ow in tile case of the Lmdeii jtii, thr meiallu* biubun- vvluej,) 
ipceive.® the inducad tdeetneity ip a couchwitor itiidlv pvmh.e 
to that which receives the pucnuiy chaige, ^uid is (heu'Kui 
supcepjtible of lectivmg and lotaimng (he one ehiihrifiry as 
the opposite surface of rucciving uud mtainmg ihe of her * hu! 
in the machiuc, the iieighbyiumg hnlv wiuch ii to he opp i- 
siteiy electafied is the smrounding atmoiplmre, r,t any i,ui!y 
casually hroughL mar to the cuuduotoi , and as these aie 
generally much iurenor in then caiman of bciauniug t-h r - 
trifled, to the conductor it'.olf, then liiiuted ponci unpoach a 
coirei-ponding limit to the capacity ot the eundiutur bu 
being chaiged. Aa the capacity of the neighl/ouiuig bodv 
' for supporting the oppoMtiou incveast s, a lughiu ehatge },(•- 
^ comes posbiHe : and to this appears to be owing the giett 
'SLipeiioiity of the Leyden ]ar. 

A tiirthei and most decisive confiimatmn by tii^ My <1 hod 
of Difference, is to be found lu one of Faiaduy’s oxpet uneuts 
lu the coLuse of lus lesearche* on (he subj' ct of Iediu«i 
Electricit}. i 

Bmce common or rauchine eleefcneily and volraic oketn- 
city maybe eouKidered foi the present juupuso to lie idc'Uld^*al, 
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Jt'jrad ly \ hod to kno v -ffl etl i a»i the coaductoi; de- 
velopes oppofaite elcctJioity upon a cwdu'-tor in. itb muhiU , 
go a \olttac cunent luiining along a wie -vvoiilil induce an 
opposite euiioat upuu anothei wue laid paidllel to it at a 
short distance. Now iltis case isfcimilai tothecasos previ.iudy 
examined, ro G'vr-iy cucutaHtaaee except the oac.to which i\e 
have aaenhed the effect. We iound in the toimei nist'.inces 
that whencvet elecbrieity ot one kind was excited in one bodf, 
deetneity ot the opposite kind must Ic excited in a nei^h- 
homing hudv , Jiut lu * oxpenment this indigpensaUe 

oppoftitimi oxistb within the wue itself. I'lom the natme of a 
voltaic oiuirsic, tlit two opposite cinient# necetsaiy to the es- 
istenccof each othei uie both accomiaodated in one wiie, and 
thfv'fl IS no nc-‘doi .ok ithor wire placed lictide it to contain one 
of fclicm, in the arne way as the Jjcy den jai must hate a posi- 
tive and a n<s^ative suiface. The e.vcitmg c.inse can and does 
pioduce .lU the ' iiect iihich its laws leqmie, indeptiivleiitiy of 
cuy f'leelue cixcittinent ot a neighbouring body. Now the 
Jesuit of the expiqrmicnt with the scconTi wne was, that 
CO opposite cin'U'nt was pio<Uice<L TLeie was an m- 
bUiiUueous ethet at the closing iind hie.iking ot the vollfiic 
cuemt , oh (tno iiuluctums apnoared, when the two w lies weie 
moved to and tiom one anothei ; hut those pie plicnocofna 
ot a diJieiout <,Us.s. Theie was no induced eleetiieity 
in the aenwi lu wdiioh Ibis is piwhcated of tho Leyden jai ; 
theie was no sastaaied cuiient i mining up the one wire 
wLih* an opjxihite ennont ran down the uoighhoming wiie, 
and tlub alouc ttould have heon a tine paiallol case to the 
other. 

It- thus tippiins hy the combined evidence of the Method 
ol AgJi'i nuiit, the i^b thnd of Louconularit Vaiuitioiis. aou the 
must iigosous fomi ot the Method ot Diffeieiioe, that neither 
of tile two kinds ot olectucity can be excited without an equal 
excitoment of the othci and nppas'vte kind; thit both .ne 
phectK ut Lie same cause* that the possibility* ot the one i- a 
londkiwi ol tJio possibility ot the other, and the quantity uf 
the one an iaijiabtai'le limit to tho quantity of tho other. A 
sci^itihc losult of considerable mterost iu itself and ill us- 
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tratmg tliose three methods in a manner hotb cliamcteiistm 
and eabily mtelhgihle.^ 

§ 3. Onr thud example diall ho e'ct.jar'ted Imm Su dohn 
Her^idjels D)soo/nse mi Ike Study of Nalv'inJ PhiloKo^jht/, a 
work replete with happily-nelected exem])lific.itioiis ot ludur- 
tx\e pi ocesses from almo'.t every depail men! of phy.sn <il science, 
and in which alone, of .d] hooks which I haie met with, l-Iie 
four method^? of induction <iie distinctly lecoenised, Ihough 
not so cleaily chaiacteiiscd and dehned, noi tiieu cmrelatiun 
so fully shown, as has appealed to me do^imhle. Tlie pitMeut, 
example is desciihed by Sii Jolin IteisiJiel as “one of the 
most beautiful specimeub” which can he citi d “ of nului lue 
experimental inquiry lying within a moderate com]Mss;‘’ the 
theory of dew, fust piumulgated hv the late I>r. "Wf 11s, atid 
now univei'^lly adopted hy sciontitic authorities, H’ln,' pas- 
sages in inverted commas arc extiacted \cihatim iiom the 
Discourse.! ' 

“ Suppose dnv were the phenomenon pi oponxl, whono i ann^i' 
we would know. In the fijht place” we must (hdcimiiH- pi(>- 
cisely what we moan hy dew . what the fact leally is, whose 
cause we domed to inie.stjo'ALe “ We must si parate ih w f'lorn 
rain, and tho moistuie of togs, and limit the application of 1 he 
term to what is leally meant, which is thewponiancous appear- 
ance of moisture on suhstanees exposed m flie iqien aii when 
no ram or visible wet is falling.” This answeie ti‘ a piehmi- 


* Thib vic-B- of the Tiooos&iiry coe'cistaiicu ot o_f'}iosui om .tuini jIb umions 
4 i^reat oitousion ot thr unf^iii.il doLtrino oi cuo olut lutin'. 'I’ht* t'uily 
thourisits that, wlifB amber waB lubboil, lit" ambt'i M.i.. iiiado piwituo 

and the rubboi nesatn'o to tlio mibi’ drgreo, lait it iiuvr ocruirod tn ittojn 
to ‘•nppose that tho existence ol llicamtiei ehiirj3!0st is doponilt nl on cii opiiosito 
chaigs m the bodies with which the ainbm biio cimtijinuiits wln'n llio t'ciftloiica 
of ths negative thaige on tho i iiblwi VdK oqii illy di [icnib nt an u < f'lti I y state 
of the buif.ices ihit Tm^tht accidentally bo cwnfionted with it , th it, ni fact, in 
a case ot eltitncal excitement by fiicUon, four chnrgi’w wmo tin tiDnitmini Unit 
could exist But thw double electrical iction is ecHcutudly impUijJ m t(ia 
explanation uoaa universally adopted in logard b; tho^phoiuuucmi ut the cmiimon 
electric machine 

t Pp 169-162, e 
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niry operation wlncTiwill be cbtiracieiizerl in the ensuing book, 
ti eating of opeiations subsirhaij to induction * 

“ Ueie we have analogons plienomena in the moisture 
wluoli bedews a cold metal oi t,toue when we breathe upon it; 
that which appears on a glar-s of wMter fiesh from the well in 
hot weather; that which appeals on the inside' of windows 
when sudden lain oi hail chills the external air : that which 
runs down our walls wlien. uftei a long fiost, a warm moist 
thaw coTueri on."’ Comparing those caoes, we find that they 
all tout nn the phenomenon vvhich was pi oposed as the subject 
of invosi igolion Now ‘‘ all these instances agree in one point, 
Ihe colflnos^ of iho ohjecL dewed, the comparison with the au 
in contact with it/’ But there still lemains the most impor- 
tant case of all, that of noctuinal dew : does the same eircum- 
ptatico exist in this cfise^ “ Is it a fact that the object dewed 
;s colder ili'in the iiu ^ Ceitaiiilv not, one would at fii^t be 
inclined to say ; tor what is to it so’ But . . . the 
aipeiimeut is easy wV have only to lay i^theimoraeter m 
doiitict with the dew cd substance, arid lung one at a little clis- 
t ince ai)o\c it, out of icach of its influence. The expeinnent 
has boon thcietoro made, the question has been asked, and the 
riiiswei has been iiuainibly lu tbe ufTii mative. AYhenever an 
o})]ccl/ cotil lacis df'W, it ts colder thou the air," 

Ileie then is a c'onipleto application of the Method of 
Agioemerd, cstablitehmg tlie fact of an iniariable connexion 
iietwecn the deposition of dew on a smface, and the coldness 
oi tliat sin tin 0 com pm ed with ihe external an But which of 
these IS enu'se, and whndi efiect? oi arc they both e-ffects of 
somctliuig tlso’ f)u IhiK subject the Method of Agreement 
tan afiortl us no light: we must cull in a inoie potent method 
We must collect more facts, oi, whicii comes to tbe same 
tiling, lifUy the cucnmstances; since eveiy instance in which 
the ciy uEj^sianceh difft i is a fiesh fact and especially, we must 
note the contiary oi negative cases, where no dew is pro- 
duced;” a compiuison between instances of dew and instances 
of no dew, being the, condition necessary to bring the Method 
ot Difference into play. 

'* * Inti A, took IV cIi 11 Oa Abbtiaction 

I I 


you: X. 
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“■ Now first, no dew is produced on tl o Kurfacc of p 1 ahed 
metals, lout it ^s very eopiOwdy on Inith esp st ,1 wit 

their faces upwaids, and in some eases the undej side of a 
hoiijsontal plate of g'labs is also dewed Here m an instanoe 
in which the effect is produced, and another mstam e in which 
it IS not produced; but w'e cannot yet piotiouucc, as the 
canon of the Method of Diflforenco reiiinrch, that, tSic latter 
instance agrees with the former in all its cii cuni'^faut is except 
one; for the difteiences between ghiss and polished metals are 
manifold, and the only thing we can as yet liesujc of is, that 
the cmise of dew will be found among the cii cmnstaiices ]>y 
which the formei substance is distinguislied fiom the Litt<*r 
But if we could be sure that glass, and the vailons ofhei suh- 
st,ances on which dew is deposiled, havi* only one fjuality in 
common, and tliat [tolished metals and the afhor subhiauus 
on which dew is not deposited have also uoUimg ni coimnon 
hut the one ciictimstance of not having the one qualify wdm h 
the others havepthc lequisitions of tfie Mef.hod ol Jfdfcu'nrj 
would be completely satisfied, and wc shodd ret oguise, in i h it 
quality of the substances, the cause of dew. Thi^meoidnigl), 
IS the path of inquiiy whicli is next to be pur'iued. 

“ In the casoa ol polrhed metal and ixfiished glass, the 
contrast shows evidently that the nv-bal'int'c ha^ nnndi In do 
with the phenomenon , theiefore let the hubst.uH'e alone be 
diieisified as much as possible, by exposing pnlidied surface s 
of various kinds. This done, a scAiU of IntenaUij becomes 
obvious. Those polished substances aic found tn ia most 
stiongly dewed which conduct heat wrust ; while thow whuh 
conduct well, resist dew most cficctnally.” The cmnplicat ion 
increases , here is the Method (T C'oneomitant V-inidioiia 
caked to oui assistance; and no other nutbod was puuiieiible 
on this occasion , foi the quality of conducting heat e'nild not 
he excluded, since all substances conduct heat in degiee. 
The conclusion obtained is, that cwtens panihat- i.ltc deposi- 
tion of dew is m some proportion to the power whu ii f.iie Irndy 
possesses of resisting the passage of heat ,,and that Ihihjtheie- 
fore, (or something connected with this,) inusi be at least one 
of the causes which assist in producing the deposition of dew 
on the smfdce. 
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B t f we o-^ee T ugh aurfacos nstead of pol shed we 
sometimes find thi.s law mteifered with. Thus, roughened 
iron, especially if painted ovei oi Lkckened, becomes dewed 
sooner than Vciriuslied paper , the kind of surface,, therefore, 
has d gieat inftiience. Expose, then, the same material in \ eiy 
divoisifiecl states as to surface,'’ (that is employ the Method 
ot Ditfcience to asi eit.un ooncomitance of vanations,) and 
auothei scale of intensity Ixjcomes at once apparent; those 
surfuiCPs whiiih p{i ri wilh /'heir heat mokt leaddy byiadiation, 
are found to contract dew most copiously.’' Here, theiefoie, 
au' the reipusites tor n second employment of the Method of 
Concomitant Vii nations ; which in this case also it, the only 
me tliod available, since all substances radiate heat lu some 
degiee or other. The conclusion obtained by this new appli- 
cation of tliti method is, tliat Oivteris panbus the deposition ot 
d( w ns also in some propoition to the power of radiating heat' 
and that the (piality of doing tins abundantly (or some cause 
on winch that f[ualit,y cfepends)is anothci ot the causes which 
pioraote the dopo^iiion of dew ou the substance. 

Again, the influence asccilained to emst ol a ribsiance and 
biirfim leads us to conaider that of texture and here, again, 
ivt aio picscntc d on ti hd with icmajkable differences, and with. 
,1 thud suile of ll■lt^u^ify, pomting out substances of a close 
firm ti xture, such ,in stones, metak, tic., as unfaiouiable, but 
llioso ot a loose one, as ( loth, velvet, wool, eidci-down, cotton, 
as eminent] V favourable to the coiiti ictioii of dew. ’ The 
Method of t’oueoniitant Variations is heie, for the third time, 
had locouiso to , and, .is bcioie, from iiece&bity, bince the tex- 
lute of no suiwtanee is absolutely firm or absolutely loobc. 
Loose nesb of te’jiure, theieb)ie,orbomcUi mg which is the cause 
ol that qUidity, is anoUior ciicumstaucc which promotes the 
dcposiUori oldew . but this third courseiosolves itself into the 
bisl.,,vi/..„tbe quality of lesisting the fiacsage of heat ; for suh- 
stauces of loose tettuie “ ate precisely those which aie heist 
adapted for clothing, or foi irapeiUug the fiee passage of heat 
from the skia into ^he iiii, so as to allow their outer surfaces 
to be very cold, while they lemaiii wdim within;” and this 
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iaat J51, therefore, an mductiori ffioro inbianct^s) simply 

conoboiolij’e oi’a foimei induction 

It thn& Appeals Xihat tbe itistaiaa'K in whnii tnuih <hvi is 
depy=ited. wbicb aie very vanuiw, in this, mnl, sti tu w 
ire aie able to obseive, lU Ou'' oily, tliat they udJii-r j-'idiab* 
heat lapidly or condnct it slowly. (jnaUlu's botwoon wlndt 
there is no other eircnrouHncu ot ngK-cnieui, flnvn tiut by 
iiftue ol eitbei, the body tends to lose lioni from tljo siudaei' 
moie mpidly than it eon be rostoied fioiv within, I'Jio in- 
sLances, on the conwaiy, in whiclj no dew, or but a small 
quantity of it, i.s teimod, and whicli aio nlsit <\ 1 retm>ly 
\annMs, ngiee fas fa^' as vve can obseivej tn itolhtng exiept 
m 'jooi having this same propeny W'e ‘-oein, Ujoh tojc, to 
have detected the chaiatloustje diflereiuic' between the snb- 
st,,>,uce, on which dew is pioduciMi, and tltuwj on win. h it js 
not pioduoed And thus bare been n’.'ihxied ilio loquhsitjon,, 
ot what. we hAi.c temitd tlio rndimet Mel hud of lothueiirf, ov 
the Joint Metboct.ot Agreement and Ddiemmo. Th'- ox.uiqiio 
atfoidcd of tins intbioci mediod, ,tnd of tihe iieiunt-r U' wbu’h 
the data are piopaxud toi it by iJie jMothods ot Agreomont 
and 01 Coucoitiitml 'Vdnations, is the most imjiojtnnt ot ul) 
tiie illustrauoiia of incmotion atfoided by tins lideustii!'’' 
specnhtion. 

We mig-lit now considoi the question, on wtuit the dopod- 
lion of dew depends, to be oomplctoly soU-od, if Wi could be 
quite sure that tbe bubstauees on which di w is pi oijucod didVi' 
trom those on which it h not, in ni>^}r)'iuj bnl. in flu pjojuutv 
of losing heat Irom the mi face faster thnn the loss tan be 
jepaired from wit tan. And though we juircr oaii Juivo fluii 
( omplete ceibunty, thi&isnot oL so mmh Jinpoibtnce us might 
at first be supposed ; for we have, at all e\i rWs, asmitametl 
that even if theie be any othei rpialdy hiihoctu mudismvc-d 
which IS present ni all the buhstancuh which conti'ict;,.d{nj;, Aud 
absent in those which do not, this other pioperfcy niusl. be 
one which, m all thal gieat numbei of hubsianco^!, is present 
01 absent exactly wheie tbe pmperty of hj^inga liottci rJJiator 
Ib'riii condretox is present ox absent; {in latent of coincidence 
wnich affords a strong piesnmption of a corairmnity ot o^iyse, 
and a conssoqnorit, mvambk coexistence between thetwopio- 


r 
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pc t f’ w 11 tl e p pcrty of 1 c i- ^ a better ad atoi t\ a 
c d c 01 if ro It If tie ju‘^t almost c taml^v always 
at. o nj tie ta.i.-tc, for purposes of prediction, no 
enoi la bkcl) to b« comrmlted by treatiug it afi if it weic 
lealiy Muh, 

Ikui ituig- now to an Knher stagis of the inquiry, let us 
remomiroi that ive litul ahceitanu'd Uiat, in eveiy mstante 
wluue dt'w 1-5 tormcil, theio ib artuil coldnebs of the pin face 
beltnv the Tciiiperatuie of the aurioundiug' an ; but we weie 
not s\u‘o wiu'tht'i Ibis coldueot, wa^ too caubc of dew, oi in 
elfctd. Tlob fluubi, we aie now able to lesoKc. We have 
ioniuJ tli.if, ni eveiy tucb iubtimee.tbe },nb.stancc is one which, 
bv it^ uwri pinpi'iiies or laub, would, it exposed lU the night, 
beccune ooldor than the buiioumbrig an The coldness theie- 
foie being lu'counfed ioi indepondeatly of tiie dew, while it is 
psoved tint tlu HI IS a conmwion between the two, it must bo 
bjic dow which depeink on the oohlness , oi lu otbei I'tOids, 
the vasKUk ss Is tlu; f.aUf'O of the deif. * 

Tins 1,uv' of c'cUsaTion, alioady so amplj established, ad- 
mits, iuuK'Vdi, (d ofheiout additional conobouition in no less 
tlh'U tdmv iiays. Fust, by deduction from the known laws of 
aqueous vapour when diffused tlu’ough. air oi any other gas, 
.'Hid though wo have not yet come io the. Deductive MeLbod, 
wo will nut, ofint what i» neuessarj to lender UU' bpeculition 
coriiphte. li N known by direct eqienmont Thai only a 
lioulc'd qiiiuitity uf watei can remain suspended in the sbito 
of vapmu at oneb degico of tenipciature. and that this maxi- 
mum grows less and less as the tompci.itiiu diininishos. Fi om 
tiu,s it follows-, dcd'o’tuely, that if there n alieadv as much 
vipsuu suspended as the <ar will cuiitaiu at ito exwtjng tem- 
peiaiur^-, any lowoniig of that temperature will nausea poition 
of the va^jom to ho condenitod, and become wid ei. JBnt, again, 
wo kuuw deductively, from the Liws of heat, that the contact 
of the iuT with a b<xly col.'ei thari itaclf, will necessarily lowi , 
th< tc'inpcrature of ihesfiatum of air immediately applied to 
Its .Hurlato ; and wiU therefore cause it to part with a poitiou 
of watei, which accordingly will, hy the oidinary laws of 
gtavUatiou or cohesion, attach itself to the surface of file 
body, thereby constituting dew. This deductive proof, it wib 
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liare Iweu seen, has tlie adrantagc of <'h tmu' fotuiug eaiK'- 
tion as well as coesitatenee, aiei it has ihc (Viiilii'oDiil a<lvati“ 
tage Viiat it also accoimis foi the ('xceptunih to the oectiiifiioe 
ol the phenomenon, the cases in whiph, alth'ojgh tin hudy 
coldei tiian the air, yet in> chni in deposited; hysisowoig that 
this Will necossanl) be the case when tim an js sn uuuei-ftiip- 
phed mth aquemw vajwui, toicipiuallvf 1/ to its lemperaf nn , 
that even when somewbat tooled by the eeuia(( oi tin < older 
liody, it can still coat muo to hold in --uspujaioi. all tlie i.ipour 
winch was pievjously suspejidod in it- liiurf in a very dry 
suffijuei tiiGie arc n<i dew®, m a very dry matot no hoar ti'e^l 
ifeit, therefore, is aaaadilionai cuYnliuon of rue {nod .< inns 
of dew, winch tlie mefhotis we jnev loinly niadn sisu ol laded 
to detect, and wluji might have renwnied slill lusdett eii si, il 
lecnuise had not beou hasl to the plan ot (Uiiuciog the (dk<.t 
fiom the ciiseeitained prupeities of (Iniitgcuih known us im 
jnesent. ' ^ 

The acconsl couoborAtnin of Use tJjf'oiy by sinsa 1, s'\pe;j. 
nient, ac'conliog to the eation iif the JMs- 1 ho I ot JhlhTcui'fs \S s* 
cd,n, by coohna tiw wirkte of >uiy body, inni lu ,i]i cao ». kjuw 
T empeutuie (_moie oi less ijifeuor tu th.st ol tlm huusnmshitg 
air, accsirdiug fcoitshygiotm'tncoyndinon,, at whisdi <! w, wih 
licgin to be deposited, Hcie, too, therdsue, tin> (‘.m-,!!!!))!! h 
directly pioved. We csin, it is trui', accoinplish this oiily on 
a small scale but wj luio ample iSvaMsu to cisinbnU 1h;d the 
same opeiatiua, if coudneted in Nalmn’s gis,at iaisoiatoi'), 
would ctpiaily produce the elfcet. 

And, finally, even on that great .seal,; wean' abli- to w lify 
the result- Tht* case is one of tinw uio casos, as ivo Livf' 
shown them to he, in which Natmo woika the (jvpmiutont lor 
us m the same inaimer m ’wlucli wo oui-^clwh nsotonu it ; In- 
tiuducmg into the pievious sUiCO of tbiiigs a .'.ittgh* oral p<‘i- 
iectly dehmte new cucumstancc, tunl mamfesirng tiic cffi'ct so 
rapidly that there is not time fox any oUim umt, u,j 1 ciisuigo 
in the pie-existmo circumstances. It is olwervod Dial dow 
IS neva copiously deposited in sutuatums raucli screened from 
the open sky, and not at all m a cloudy night; but t/, 
Clouds mthdraw even /or a few ‘iian'utes, l^lLd law'-v o(mr 
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01 e a!i<j (i leposihon of de-io p esently and goes ou 

in. * . . Dew formed in clear intervAls will often evra 

evdpordte again wbrn the sikj liecocaes thickly overcast,” The 
proof, tberelore, is complete, that the presence or absence oi 
an unintcnupted conimtinication with tlie sky cames the de- 
ponitiou vir noii“deposition of dew. Now, since li clear sky is 
nothiijo but the absence of clouds, and it is a known property 
ot clouds, as oi all othui bodies between which and any given 
object nolbiiig nitervenes but an elastic fluid, that they tend 
to raise or Jcocp up the supeificjal tempera'''uie of the object 
by ladiatuig heat to it, wc set at once that the disappearance 
ot clomih Will cause the surface to cool; so that Nat uie, in 
111 Jo t.isc, product's u change in the antecedent by dehnite and 
kiipwn wium, and tlie conaetpient follows accoidingly ; a 
natunl oAptcimerit which satishea the requisitions of the 
Method of Dttteu'noe,* 

’J-hi? acrwiialaled pniof ot which the Theory of Dew has 
Tjceii biutid Hiiscoptihle, is a .striking Wsbuice of the fulness oi 
’‘asjur.inct* which life inductive evidence oi laws ot CvUwation 
may nti.im,in cin-.es in which the invariable sequence is by no 
means obvjnus ro a oupeibcial view. 


* I mu'i tioMovui, n-m-uV thnh tins oiiimyic, wuicb to n'lUate 

ag.itiiMt, iii« .ih.it’i'-r.iv VO m. f,h< <;on'j.Mr.ittv(,inHps''i leirlntty ot tlipMjfhoil 
(it Uiitl'rtts' y to V iM-. rC puts obsm.moH, lo rtnliy cau of ihoto PSipptii'Bs 
ii/'wrcUnK if) a })i’0\ eric il jirov-e the jtytipral rule i'of in 

fJiH i m will, ti ts.iiim, la her otfurimpiit, bi.«iiin to ii.ite inutiteC tlu typo 
of ill.' iijtpi'rujiiJHls tu.iiio !»} h..'. <uJ} nuoubCJod in pruilucing' thr ) ko- 

ra's.^ oi luatiK ifortt. inumrinU. (npjT'Vicnta , namily tnofio in whit-a, though 
lit) suui-'-iK 111 pioduiing tiM) yhtni 'aenon, ho UoiJb ao ty eitipioving eoaiplex 
liKivtib, will! fi ill! i-f uiwhlo jM uptHy r,, an.ij>s.', arul tan wrw tinutfow no 
hiiiiit'nn!i .luCgni. I't wn n poTUon nf fi'o efects iJt ij lio iiau, uot to the yupposti) 
, t«i (0 soijie nul.notvn agriicy ot thn metto-n ty wfijcl) thrft cause da 
* 1 . I’l hit' uiiuiul oxpuiwenl w-'rJi Hu rita speiikmg of, the means 
u„c^«'ts 4 lu> Lloitniiu irfi .i C’wiuj.y of fluwk, und wiJcorla.ul> do not kou'w 
MuHwtofifly Hi vfm,t ilua pjoci rs ruuPD-fs, oi on wiint it dtpendj, to bs coi'tdia 
a 'pru'i'i {hit it not opi'iJ-W upon tho depoMBwa ot dew iiid0pendonTi,y ot 

itii Uiorwonu'tric I'tfiut n Iho curtV* siuf too Btun, fli.'fefore, nx a Cdso so 
ta\ ouiiihis, a'i titjs To Kijture’s psponmo'it *1 tali-nts, her oi-periiuoiit is of hi tlo 
1 iliit fACupt, 111 uorwboratioa of a cwilIusiwi aiwuJ) utt lined ilirough otuei 


488 


I’^DTICT’ION 


§ 4 The admualle phvs nloj^ 1 n ^ f T)r 

Brown-Sequard afford L 11 ant c\ainples ot tl e j j 1 it i 
the Inductive Methods to a cIa'^M ot iiupijiu'i in wimii, toi' 
red'bons -wliich wili pic‘«eiitl’y bt (^ut'U, direct imkiclum lakiN 
place under peculiar diffic ultics and di^advant.igc^ As one ot 
the most aptdnstanceh, I select Ins specula ( uiu ( in !lii> Iho- 
ceediBj^s of the Jtoy.d Hociety fui May 10, 1801} on the u la* 
hons between muscular iniLibihty, caihucm upidiU, and 
puiretaction. 

The law which Dr, Biown-Sequard’s tuids 

to establish, IS the following — ‘‘The j'rcatcr the dco^uc ot 
muscular iiatability at the tune ot death, Uio liUu- the cada- 
veric iigiditysets in, and the longer it lasts, and the later uKo 
putiefaction appeius, and the slowoi it progie-'Si s.” thi* 
would say at til st sight thiit the method heu uapui'Ml must 
be that ot Concomitant Variations, But. this is a fhdusi.e 
appeaianco,;uising from tho ciieumstaru’e that the coucIumou 
to be tested is itscjt a fact of cone omit, lut v.inat ions Fm tluT 
establishment of that t<ict any cd the Methods may \h put m 
requisition, and it wuli lie toinid that, tiu toinlh MeBiod, 
though really employed, has only a subouhiiatt jd.ui'' il) this 
paiticular mvestigatiou. 

The evidences by which Di. Biown-Scquaui eht,iblusius 
tlie law may be enumeiatedas tollows. — 

1st. Paralysed muscles have gieator imtabihty tli.ui 
healthy muscles. Now, paralysed muscles aio Inter in assu- 
ming the cadaveiie rigiditv than healthy muscles, the rigidity 
lasts longer, and putrefaction sets in later, and pioci'cds lume 
slowly. 

Both those propositions had to be proved by ( viicuincnt ; 
and fur the experiments which prove them, scuoice is also in- 
debted to Dr. Brown-Sequaid The loimei ot tlui two--tluit 
paralysed muscles have greatei imtabihty than licyltTIy Tfais- 
cles — he asceitaaned in vaiious ways, but most dcusuely liy 
“ comparing the duration of irritability in a paralystd mysde 
and in the corresponding healthy one ot dhe opposite side, 
while they are both submitted to the same excihition.” 
‘‘often found in experimenting in that way, that the paralysed 
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<is long <is the hoalthy one.” This is n case of induction by 
tli( Method ot Dibciencc. The two limbs, being those of the 
s.uiie animal, 'vveic piesnxued to differ in no ciicumstance 
matt rial to the caae except the pdialysis, to the presence and 
ab-iencM' of which, theiefore, tlie ditterence in the musculdi 
imtabiiity was to be attiibutod. This assumption of complete 
lesombl'iiioe m all mateiial ( iicumstanoes save one, evidently 
could not 1)0 sihly made iii any one pair of experiments, be- 
c mse thc' two legs ot any given anirmil might be accidentally 
in \ ciy (h fid out pathological conditions , but it, besides taking 
})iins to avoid any such ditleiencc, the expeiiment was le- 
pt ited sufficiently oftt-n in chfterent animals to exclude the 
supposition that any ahnoirnal ciicumstanoe could he present 
in I hem .ill, the conditions ot the Metliod of Difieicnce weie 
adeijujitely seourecl 

hi the same maiim^ m which Di Riown-Seciuard pio\ed 
tliat paialysed ■mu^ek'S have greatej iintahilrty, he also pioved 
the coin Jatiie pi oposition lespectiiig cadaveiic rigidity and 
puttetaci ion. ftaiirig, by seition ot the loot? ot the sciatic 
none, and ag.nTi ot a iateiul half ot the spinal cord, pioduced 
pualyMs !t) one land leg ot an rJnimal while the othei le- 
miimd healthy, he tound that not only did musonlar imta- 
hihty Jasf much Jongci in the paialysed limb, but iigidity set 
in hiim-and ended latei,and puiiefactioii began later and was 

rapid 1h;m on the healthy side. This is a common case 
ot the Method ot Dittei dice, reipul mg no comment A furtliei 
and lery important eouohoiatiun was obtained by the same 
im thod. When the ;mimai w.ir killech not shortly after the 
sot taon ot the noive, lint a month latei, the effect was leveised ; 
iigidity Mit in sooiiei, and lasted a f'hoitei time, than in the 
IietiUhy* muscles Ihit alter this lapse of time, the paialyserl 
mus<?lcs,'tuiMng been kcpit by the paialysis in a state of re&t, 
had lost/ a gioat pint of their irritability, and instead of more, 
bad Income less iintable than those on the healthy side. This 
giv os the A B 0, a h c, and B C, b c, of the Method of Dit- 
fereyce. ( )ne antecalent, mci eased irritability, being changed, 
and tlip othei cii cumstances being the same, the consequence 
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did not folio V ind inorpover wl en a i ew nt c 

trary to the fiiDt was taippi ed jt wns followed 1 v i ntr ry 
consequent. This mstanee is attended wit h the spe< lal mlvau- 
tage of pioving that the ictaidation and piohingat lou ot the 
rigidity do not depend directly on the pmalvsis, '-met* that w is 
the same in both the instances , but specifically ou one (dfi ct 
of the paralysis, namely, the increased untabiUty ; since tliey 
ceased when it ceased, ami weic reversed when it was ivveisi d 
2ndly. Diminution of the lempmatui e ot musdes before 
death incieasos their iiiitability. But dirainution of (bur 
temperature also letards cad.ivenc rigidity and putietneliun. 
Both these truths Were hist made known byTh*. Blown- 
Seqiiard himself, tlirongli expeiiments which conclude accoui- 
ing to the Method of DiHnrenee. Them is nothing in the 
nature of the piocess lequnniir specific analysis, 

Srdly Musculai exeicist, pi-olougod to exhaustion, dnm- 
mshes the musculai iiritabihlY. a well-known fiuth, 

dependent on the'mo'5t g-eucial laws ol mimcuhir indton, and 
piov^ed by espeiiments under ihe Method of Diffemnee, con-" 
stantly lepealed. Now it has been shown l<y ohservnt mu thit 
oveidiiven cattle, if killed iKdbro lecoveiy tj utn ttieir iatigm, 
become rigid and putiptyTo a aurpiisingly elioil lime. A 
similar fact has been obscived in the ease of auuiiai? huutei 
to death ; cocks killed daring oi shoitly after a figlit ; and 
soldiers slam lu the field ot battle 'riiose various wHes ,nn,.f' 

o 

in no cncuiiu-tance, directly connected with the muhcloh, ex- 
cept that these have just been subjcected to exhausting exeroise 
Under the canon, therefore, of tlie Method of Xgieem out, it 
may be inferred that ttieie is a couiiexion bctvvt'nri the two 
facts The Method of Agieemcnt, inrlued, as b.is hoen shown, 
is not competent to piove causation. Tlie prtsf*nt cnsi', how- 
evei, is already known to lie a case of oausation, it bi mg cfu- 
tain that the state of the Ixidy after death must Somehow 
depend upon its state at the time ot death. Mb* am therefore 
warranted in concluding that the single circumstance' in which 
all the instances agiee, is the part of the auteecdent winch m 
the cause of that particular consequent. 

4thly In proportion as the nutrition of muscles in a 
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good binte, tl.ur »mtal«l.t,y is higli. Pino fact also rest>? on 
i lie general eMdeuce ot tlif lawa of phyciiology, grounded on 
many lamibur ntiplioationa of fciie Mel hod of Difference. JN'ow, 
m the ca“e uf those who died nora aecnleut oi violence, with 
iJieir muMcies in a good Blato ot nntiition, the muscular irn- 
tahiUty continues long attoi death, ngidity sets in late, and 
persists J I tng without, the putiefactive change. On the contrarv, 
ni cases ot disi jse in wliicli nutiitiou lias been, diminished for 
a long time before death, all these effects aie leversed. These 
an* the conditions of t]ic Joint Metlnnl of Agieement and 
])ifleienc« The cawi's of it tjrdcd and long tontmued rigidity 
]u;i(i in question, agiee only m being pieteded by a high state 
<ji liiiiiition of the inuHclcs, the uises of rapid and brief 
rigidity agit'c only in being incccUcd bv a low state of mus- 
tuLu iiutiitiou a connexion is theictoie inductively pio\ed 
])ctw«eii tJin ik'gico of the wituiion, and the slowness and 
polongotion ot flu* ugidby. 

^ .ithly. (juiividsioiig, like exhausting Exercise, but in a 
hfdl gnat ill dpgjue, duniiu.'h the ranscuiai iriitabiiity. iN'ow, 
when do'dh follow^ violent and piulonged oonvulbiona, as in 
fitaim-', hvdiuplKiuia, some ciises ot cholera, .md ceitiun 
jioisoiib, ngidny .sets m vnyiapldly, and, aftei a very brief 
duMtion, gi\CH place to fiutietactioii. This is anothei ex- 
ample ot tht' Method of Agiceuient, oi the same cliaractei 
wiiii jSo, h, 

(ilhlv Th(‘ scnis of mslaiKeh \rluch we shall take last, 
1., ot a irmie eoiiipiex cdtaiactfi, and inquires a more minute 
aiialybib. 

It. Ills long hcon obi-crvwl that lU some eases of death by 
Jighfuiug, cadaiiiic ngidity either doe*, not take place at all. 
01 iH oi such extremely bupf duralion as to escape notice, and 
that )u tlichf' tUbCb putu'taction ns veiy rapid. In other cases, 
Jto wev vT| the usual ca.da\ cna n;:i;hhij appears There must be 
some ddlercnre in. the came, to account for this difference in 
flic rffect. ISow death by lighbiing may be the result of, 
Dt, a sys^iopii by flight, orm eonsequence of a direct or reflex 
influence ol lightning on the pai vagam; 2 udly, heinpxihage 
la or,aiound the brain, or in the lungs, the pericardium, &c. ; 
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3rdly conouesion or Bome otlier altoration u th 1 ra n n e 
of 'whibh p}ii.iiOinbna have ..ny knoiva ,p„i4T f 

iicoounting ior tlie suppression, or nlmost suppiorisom, ut t!i* 
cacUveae agidity. But the cause ot <I(‘,5bh tua}' also h thd 
the lightning pioduect! “a vioieut cotivul'-mn of ovei v itiuv h 
in the hody,’’ of vrliich, if of sufhcieiit adou'-itv', I he kinmn 
efifect ^lould be that “inusculai niitulnlit.y (a ast ^ duio-t l^ 
once.” If Di. Iiiown-Metpi.ad’s genciulaation i^ a kuo iuw, 
, these will bti the veiy cases hi whuli liguhty is ^-o mntli 
abiidged as to escape notice; and the <ascs u) iihu li, on tin 
contnuy, ugidity takes place us usual, will he those m whuh 
the stioke of lightning opeiatcs m some of the olliei minh s 
which have been enumerat'd JIow, then, is tins hioiight to 
tlie testt* By experiments not on hgliuimg, wlndi e.uuot 
be commanded at pleasure, but on the same natura] agt. tu r ui 
a manageable form, that of artifuial galvamsiii I)i, Biown- 
Sequaul galvanized th** entiie hoilii's of animals unimdiati ly 
after death. Galvanism cannot opeiate m any id tin nenhs 
in which the stroke ot lightning may have opera t( d, ('\eept ! hi* 
single one of producing rnusculai cojivulsious. It, iliemioit, 
after the bodies have been galvanized, the duialnm ot ngidily 
IS much aboitened aiiij pufietaction tnuih aecclerafotl, ii is 
leasonahlft to asonhe tbesame edcilswheri produeeti h\ light- 
ning, to the piiopeity which galvanism shaies with light unig', 
and not to those which it decs not. Now this Di. Brmvn- 
Setbiiard found to be the fact. The galvanic evjieiimonf w h 
tried with charges ot very vaiious dogiees ot stieiigth ; and < he 
mole povvertul the chaige, the shoi tei was found to bo t he dm i- 
tion of rigidity, and the moie hjK*edy and lapid tin putu faction. 
In the ezpeiiment m which the chaige was stiongcst.and the 
muscular iintability most promptly d<istxoyeil,'tho iigidily 
only lasted fifteen mmuteb. On the piiiiciple, theroinre,'ot 1 he 
Method of Concomitant VaiiatiouH, it may be mft i red^hatl he 
duiation of the iigidity depends on the d<‘giee of the unta- 
bihty , and that if tlie chaige had been as much stumgei than 
Dr. Brown-Seimard s stiongest, as a stioke'^of lightning mast 
be stronger than any electric shock which we can piod\;re 
artificially, the rigidity woidd have been shortened m a gone- 
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sp rfilv.o, Hnd rnijjjlit lifivo (iisarppcnrGd. sltogether TKis 

cniHliiwon been ainved a1, the case of an electric shoclc, 

\\|i(‘1iier natural oi artificial, 'hecomes an instance m addition 
to ill those all end y as( eii.iiined. of cor re'^pondence between the 
iriilrihditv of tlu* muHcle and the dniation of rigidity 

All tlu'se mst mces aie hummed up m the following state- 
lui nt .'-'■‘Tliat when the degiee of miisculai iiritability at the 
tinu' of death is r on hi dei able, either in consequence of a good 
st if.e of nulaiiiou, as m poisons who die in full health from 
an iiei nh'iitil cause, or in consequence of lest, as m cases of 
]) uiiUsIh, or on !u count of the influence of cold, cadaveiic 
ngidiU in all tlioho ca^esHots in Lite and lasts long, andputre- 
idctiou appears laic, and progresses slowly” hut “that when 
tlu (Icgn c ot muscular nntabihty at the time of death is slight, 

( itlicj u! conhc(picncc of a bad state of nutiition, or of exliaos- 
t ion horn occjviixortion, oriiora convulbionis caused by disease 
01 po!'-o)i, cadavn'ic rigidity sets ni and ceases soon, and 
^iiticfjLction appraiH 'and ptogi esses qui(^i:ly.'’ These facts 
"kpiO'Cid, in all ihoir coiTiplideniss, the conditions of the Joint 
J\h 11 >0(1 'ft AgnHunent .uid JJiffcienoe. Eaily and biief rigidity 
t ikch pi. ICC ni casC'. which agico only m the circumstance of 
,1 low htrilo ot inustular irutabi^jfj. Rigidity begins late 
and hi'f.s long in (.<ihes winch agree only in the contiary cir- 
ciiiuhtuiiee, (jl a muhcuhn iiiitahihty high and unusually pro- 
longed- U follow'S that Iheio is .i connevion through causation 
hilwctn t,hc dcgiee of muscuhii milabxlity after death, and 
the tnidiiK'hS and piolongalion of Iho cadaveiic rigidity. 

Tliirt iiivoi*lig.ition places m a stiong light the value and 
cflicac} of the Joint Method. Foi, as wi* li ivcahcady seen, the 
(h tect of th.d, Method is, that like the Method of Agieement, 
of winch it iS only an impiovedfoim, it cannot prove causation. 
Eut nU-hf present case (as mono of the steps in the argument 
wliiidt ItjjJ up to It) causation is alieadj proved; since there 
could nerei be any doubt that the rigidity altogether, and the 
putiofa,cliou which follows it, are caused by the fact of death : 
tla iTtwcivalionis axj;d cxpeiiments on which this rests are too 
tamiJiar to nt ed analysis, and fall under the Method of Bif- 
ieicTice. It being, tbeicfore, beyond doubt that the aggre- 
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afttecede t tl e deitl ifc tl ti ad J c M v)- ] 
tramofcoiaeq ents v u^ve file l. muit.HiO'ti .Utomhu^ 
tne Ueatl) can ha diown to be tnllowed m ali iih vii udlon^ hy 
vaiidtions in the effect niidei invchtif^ation, imid Iw ihe ji.stti- 
calai feature of the fact of death on winch ihat et'h\ t df|}c[uk. 
The degree of rouicular iiutaUhty at t!ie timeot dioi t tnlhis 
this eoudibon. The only j>03vl that (ould h<' uitn 

question, would be whether the eifeet dcpi ndod ui! the itnta- 
bdity itself, oi on somctlnng wliich ilwavs acooinpatued llie 
niitability • and this doubt it, set, at led In cstabhNhnig, as 
the instances do, 1 hat by whatever cause (lieliigh oi Jow uri~ 
lability IS produced, the erfect CfiUidly follows, and e.ii.nol, 
tbeiefoie, depend upouUie causosot u'ui.daiite, nor upon the 
other effects of tliose caii''eH, wldob are as variiai, as tin' tsauses 
themselves, but upon the iiiu ability, sulelv. 


^ 5. lie last two examples wiU h,ivr' <onn\ed to .niy 
one by wliom thev liare been duly tfdlowod, so dtaj ,j 
ception of the use and pjadie.tl m.inagejvu'nt ofUuf'e ul'lbtjr 
four methods of ex})enmonlul ini|uv}, .ss nr hiipmsedt* the 
iiE’cebaity of any turthei emripliheafioti of them, Thi-u- 
mMmni> method, th.it of K;*“iduis, riot, hot mg fnuu! tt )ij.hs' 
in any of tin* pjcceihug unmltg.ifunis, I stmll tpiot*' fonf Su 
John llfifschfl some examples of that metluai, wsth the n- 
maibs by which they aie uitroduced, 

Iths by till? process, in fa< t, that S' ienee, in ds pn wod 
advanced state, is chiefly promirted Most of the phi'nmm'is.i 
which Nature presonta ;uv very eumpheateti , jind when fljo 
effects of all hnown causes ,are estimated wdb i •< eaijr sh, and 
subduefetl, the residual fae.t,t .ue cuiisiarif ty apprsmuig jii the 
foim of phenomena altogethei tmw, .Mid leadujg to ti u most 
import-mt ooucluaion^. ^ 

“For example; the letuin of the comet d bv 

Profe.,--(>/ Knchc, a pieat man v times m nUsvesHiou, and tin* 
geneinl guvl agieemoiifc of its eakuLded wplj ite ..Iwuvtd 
placf duiing -invoTio oi its ponods of vuihildy, wuuhi Jrad tis 
to 'say tJrat irs gravitation towaids the sun and plauets m the 
sole and sufficient caitae ot all the phenomena of its orbitual 
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m tioi 1 itwlentheftfcct ftlisca (i ip strictly calculated 
and p -kl.t. trd tiom tl\e o1>ei'.'ecl inotiou, theie is found to 
Temam belaud a resifJml phemmentm^ ^ivhioh. woni^ ueAei 
have been otherwjfce a^ceitaiaed to exist, wbich is a small 
•mticipation of tlie time ot ice leappeaiance, or a dimmution 
of iti peiiodic time, whichcanriotbe accounted fbr bj gravity, 
and whoso caiwe is thanitore to be inquired into. Such an 
anticipation would ho caused by the icsiatonce of a medium 
dissetmnutod tiuougli the celestial legions; and as there are 
other good leasons for believing this 1 o be a vei'<i omisaj' fan 
actuallv existing nnlceedfcufe,) ‘‘ it has thercfoie been ascribed 
to such a reeiMianee,* 

“ M. Arago, l’'iving suapendod a TDagnetic needle by a 
silk tliiead, and act it in vibiation, obaerved. that it came 
mucli soonci to a stute of lestwhen suspended over a plate 
<jt coppei, tlian when no such plate was beneath it, Nowjiu 
both <wsffs tbeio wcie two vm// et/usix " (antecedents Itnown 
Mi exist) why It sko'hld come at length rest, viz the le- 
•‘Sistantc oi ihe aii* which opposes, and at Icngtii destroys, all 
inotiorn' pioioimcil in it; ami the want of perfuut mobility m 
th.* silk' thread Hot the crfect of these causes being exactly 
known by iho (disci vation made i|i the absence of the coppei, 
and being thus ailowwl lor and subducted a lesidual ppeno- 
JW'Don appeared, in the tact that a letaiding influence was 
oxerud by the coppei itself; and this fact, once ascei tamed, 
vpcfxhly' b d to ilie knowk-dge ot .m entuely new and unex- 
pected chisn of leUtioii'.,"’ Tbk example belongs, bo'^Pvel, 
not to tin* IVliidbod ot Jksiducs but m the Method ot Juiftir- 
enc', the !aw being ascertained by a diiect ooinparison of 
the ri-sults of two expenments, whnli differed m nothing but 
!>it? pif'hciK'O or alienee of the plate of copper. To have made 
IE cxeii.pii'fy The Motliod of Keudiios, the effect of the lesist- 
ari^e ot^the an and tliat of the rigidity of the silk should 
have b'^en oalcalalcd d ■jjrt.on^ from the laws obtained by 
sepaiati' and foicguno expmtaente. 

In liiM Outhiio, nf J'itrummy otOb Par JoHn Hi^r'-ckt-l 

diiotln'r puhaille uAjfUn&ticm of tin- .icctlfr.ition of ihe luvolnUoE of a 

ccniet 
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Unexpected n d pec iharly ir k n" confirnnat odr f 
mdiictiie laws freq^ienfely ocotir m the fuim ,i p,,f>- 

nomena, an the couise of mve^iti^ations of a widely fldhu'iit 
nature liom those which ^ive rise to the inductions tluTU” 
selves, A very elegant example maybe cileil ni ttie unex- 
pected confiirnaatiOD of the law of the development of heat in 
elastic fluids hy compression, which is affoidod liv the pheno- 
mena of sound. The iiiquiiy mto the caiuse of sound had 
led to eonuluhioiis respecting its mode of piopag.itiuu, from 
which its velocity in the an could he pnanhely caliulaled. 
The calculations were pcrformwl ; Init, when conipaierl wiili 
tact, though the agreement was quite suflicient to show thf* 
general conectness of the cause and mode of ptopagatiori 
assigned, yet the wJoole \.eloc'ity could not he shown to riuse 
fiom this theoiy. Theic was stall a, lesidnal vehwjty (o 1> 
accounted foi, which placed dyilamnal philosophers for a 
long time in groat dilemma. At length Jaipiafc stiuck on 
the happy idea, that this might an so tiom the Jumt dcvcIojH d 
in the act of that condensation vlucli necf'sanly takes [ihaw 
at ever^ vihiation by winch hound is conveyed. 'I’hi' inaltci 
was subjected to exact cakuLition, and tin* icMilt was nt 
once the complete explanation of tlio rfsidii.il {flieiiomouoii, 
and a striking confirmation of the g(>iaoial law of thedcvelofi- 
ment of heathy completion, under ciicumatuju.c^ heyoud 
aitificial imitation 

“ Many ol the new elements of chemihtiy half* Ihh'h 
detected in the luvesstigation of lehidual plicnomcna, T'hus 
Aifvedson discoveied lithia hypeiecivingaucvjjcs^ of weight 
ill the sulphate piodnoed fiora a .small poition of aliat he 
consideied as magnesia piesent lu a nimojal Im luwl analysed. 
It IS on this principle, too, that the small couctuitiafed 
lesidues of gieat opeiations m the aifs are almost mu^* to be 
the luiking places of new chemical ingredient b j^witm-ss 
iodine, biomme, selenium, and the new metiils tiecmnpauying 
platma in the expenments of Mkllaston and Tents, mf. Tt 
was a happy thought of G-laubei to examine what oveiydiody 
else threw away.” * 

* Dii.court.0, pp 156-8, wd 171 
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Aln.otit a.l the greatest Ji-^ovenes in Astronomy,” says 
tlie same authoi,* “ have resulted fiom the consideration of 
It ^iduai pbenoineua of a quantitative or numerical kind. . . . 

It w<is tlms that the giand discovery of the precession of 
tlio ('(jumoves lesulterl as a lesidual phenomenon, from the 
iinpeih'ct ('vphniation of the return of the seasons by the 
It turn of the sun to the same appaient place among the 
fiveil si SIS Thti^, aKo, fiberiation and nutation resulted as 
1 ‘luliial ])honomtni<i fiom that portion of the changes of the 
appaient plates of the fixed stars which was left nnac- 
(ouuied f’oi by precession. And thus again the apparent 
ptopt'i uiotionb of the btais aie the obseived residues of 
lh*ii apparent movements outstanding and unaccounted for 
bj' stiict udculatiun of the effects of piecession, nutation, and 
ahiiialion. The neaiest approach winch human theoiies 
can make' l.o ptiieeiiou is to diminish this residue, this capid 
iiiofhui in of obseivabion, !w it maybe consideied, as much as 
cable, and, it pi'sVible, to reduce it to.fiothiiig, eithei by 
showing that soijfu thing has been neglected in oui estimation 
of known or by reasoning upon it as a now tact, and 

on l!)o jnineiplo of the mductne philosophy ascending from 
the c'fihet to its came oi causes.” ^ 

The di'ituibing etil'ct» mutually produced by the earth, 
anil planets upon each otheTs motions were first brought to 
light .IS msidual idieuoniena, by the diffeience wfuch appealed 
biUvten the ob-imvod places of those bodies, and the places 
edonhded on a consideration solely of then gravitation 
Inwards the "■<n. It was tins which dcteimiiied astronomers 
to fon^uhn the law of gravitation as obtaining between 
all bodies wlmtevci, and thercfoie between all paiticles ot 
nutter; their hrst tendency having been to legard it as a 
toice acting only betwoen each planet or satellite and the 
4 ^ody to whoso system it belonged. Again, the 
oat.utiopbwts m geology, be their opinion right oz wrong, 
support it on the plea, that after the effect of all causes 
now 111 operation lias been tillowed foi, there remains in the 

' * Oiiihins uj AiAronmhii, § 8oC 

K K 


VOL” I. 



498 


IKBPCTIOfl 


ensting constitubon of the earth a large re^ lue of fiots 
proving the eiistenee at former periods eit.ier of othi r forror., 
or of the same forces m a mueh greater degree of intensity. 
To add one more example: those who a=sert, ivh.it no on; 
has shown any real ground for beliovmg’, that- tliere is in 
one human individual, one sex, oi one nee of mankind 
over another, an mhexent and mexplicahh* snponont.y in 
mental faculties, could only gnhstantiate theii pioposibon ly 
suhtracting from the clifterenc&s oi intelloot ■which wo m hut 
see, all that can be traced by known laws eit.luir to tin <is- 
ceitained differences of physical organi^^atiou, or to the dif- 
ferences which have existed in the outward eircmustani o.s m 
which the subjects of the comparison have Intlierto been 
placed. What these causes might fail to account tor, wouhl 
constitute a residual phenomenon, wliicli ami which .done 
would he e'vidence of an ulterioi miginal distinction, and tin 
measure of its amount. 1 Jut the asai-itors of such suppnsid 
differences have ijot provided themselves witiithe-e nt'ceh,Niry 
logical conditions of the establishment ofdheir iloctiinc, " 

The spirit of the Method of liesidues being, if in hoped, 
sufficiently intelligilde fiom these exampies, and tin* oilier 
three methods having abfady been so fully oxempbficd, nt' 
may here close our exposition of the foui methods, considcji d 
as employed in the investigation of the nimpler and uioie 
elementary order of the combinations of phenomena. 

§ 6. Dr. Whewell has expressed a very unfuvourabU' 
opinion of the utility of the Foui Methods, as-'wcll .is of flu 
aptness of the examples by which I have attempted to illus- 
trate them. Hi 0 words aie these * 

“Upon these methods, tlie obvious thing to rcmaik is, 
that they take for granted the veiy thing winch xs most 
difficult to discover, the reduction of the phuun^umM to 
formulae such as are here presented to us. When we h i\o 
any set of complex facts offered to us, for instance, thosi 
which were offered m the cases of discovery which f have 


* of BibGCivcf^i pp, 263, 261 
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jn6iitioii€<l)- -tfhe fact's of tlio 'planota.iy putliSj of falling 
bodiebj of leiracted rayfa, of cosmieal motions, of chemical 
aTuilyt.it) ; and when, in any of tlie&e caaes, we would discovei 
the law ot nature which governs them, or, if any one chooses 
fco to teim it, the featuio m w’hich all the cases agiee, where 
are wo to look for oar A, B, C, and it, b, o "Nature does 
not piosent to us the casob in this form ; and how are we to 
reduce them to this form ^ yon say, when we find the com- 
bination id A B (J with ah c and ABB with ah d, then 
we may diaw oui mfeience. Granted; but when and wheie 
aie we to find such combinations '> Even now that the dia- 
cowiios aic made, nho will point out to us what are the 
A, B, C, ami «, b, c elements of the cases which have just 
hi t n anumcratc’d ? Who will tell us which of the methodb 
id m<iiury those historically real and successful inquiries 
iK(mplify''' Who will cauy these foimula; thiough the 
hisbuy of the stuncea, as they have really grown up, and 
«hyw us that tlicbc tour methods have Ijeen operative in 
then foimatiun ; oi' that any light is tluown upon the steps 
(d tlieir [irfigiess by reference to these formula''' ’ 

He adils that, in this work, the methods have not been 
ajiplicd “ to a huge body of coubj^icuous and undoubted ca- 
amplc's of iUhCOVcry, extending along the whole hibtoiy of bCi- 
i nc*'; ” which ought to have been done in older that the methodb 
might be bhown to pnsseas the ‘‘advantage” (which heclaimb 
as bi'longing to his own) ot being those “lij which all great 
dueovriios in science have ic.d]y been made.” — (p 277 ) 
'I’hcic lb <i*btiikmg bimiLirity between tbe objections here 
made against Ganonb rd Induction, and what was alleged, in 
tiic last century, by as able men as Dr. Wheweil, against the 
acknowledged Oauon ot Ratiocination. Those who protestea 
agamsUthe Anstoichaii Logic said of the Syllogism, what 
Ih. Whoa^'cll bays of the Inductive hlelhods, that it “takes 
Ifu gianted tlie very thing which is mobt difficult to discovei, 
the rfduction ot the argument to foimulaj such as are heie 
jnesehted to us.” The giand difficulty, they said, is to obtain 
yuui bylloginra, not to judge ot its correctness when obtained. 
On 'he matter of tact, both they and Dr- Wheweli aie right. 
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The g eatebt 1 ffic Ity m hoth a f inI tl t f 1 1 1 n 

tl e Lv deuce aud next t red t tu t e f ri wl i tcbta 

its conLlu‘'iveiiefct.. But it we try to leduce it wittumt, Know- 
1 ' mg wuat it IS to Bcj icduced to, we me not hki 1} te make 

much progresb. It is a moie difticult tiling to hoh e a geotue- 
tiical piohle'm, than to judge whethti a propO'eil wdutma is 
collect* but if people woie not able to judge ot liie wdutioii 
when toiind, they would have little ehauce of iuiding it. 

^ And it cannot bo fnotoncled that to judge of an uiduHion 
when tcuind, IS pel feet ly eaty, ih a thing toi wimh aids and 
nistraineiiib are stipei tluoua ■, tor ('uoiusnib iiuinetmns, t.ibe 
inteieuceb fiom expeiience, are quite uh common, on ‘-nine 
subjects much commoucr, than tiue ones Tin busnu ss ot 
Inductive Jjogic lb to piovule rules and modt K (such as tin 
Syllogism cUid its lules aie toi i'aiuH'm.i,tum), to winch if in- 
ductive arguments contorm, tlioso aiguuieuU an cimciusut, 
and not otherwise. This is wbat the Font IMetbods pioh-ss 
to be, and what I^rbclieve tliey ,ue unu'owally cnuddeusl to 
by ex 2 i 0 iiuiental philosopheih, who Juid jjcacl i-tsl all ot (heir, 
long lictoie anyone sought tu icduco the jmo tici lo thcoiv. 

Tlie asaaildnts of the Sjllogism had also anticipitnl I)i 
Whtwedi in the other biencli ot lus argumeiit. They -,ud 
that no disc'oveiieb weio evoi made by syllogism ; and Ds 
^yhew’ell bays, oi bccms to say, that none wmc ever in,id<‘ Iiy 
the Foui Methods ol Induction. To the tuiiian oliji-cior^, 
Aichbishop Whately very jiertmeiitly answeied, Hut tla-u' 
argument, if good at all, was good <igain''t tlic ji'iisutmig fnu- 
cess altogethei , torwbatevci cannot be leduccd to sylhij.t^tn, 

IS not leasoning And Bi. Whowoli’s aigumeuT, it giiud at 
all, is good against all intoicnccs fiom enpi jiom e. fn ^.ly hig 
that no discoveiies were evei made by the Four liJetliods, he 
afiirms that none weie ever made by obseiiation aluh‘’^pcri- 
ment . for assiuediyit any weie, it was by prucessf'nw uhu. Ible 
to one or other ot those metliods. 

This difference between us accoiinfs foi the diHsatisfaciion - 
which my examples give him, for I did imt select them" with 
a view to satisfy any one who requiied to he eonvmced ^hat 
observation and experiment are modes of acquiiing knowledge. 
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I c f i 1 c! o CP nf t Pin r thooglit only of 

tiiU.ion- anO ol faciiit.airii; i)ip conception, of the Methodt, hj 
conueU' iiisi:.'»nccf{. If it had hcon my ohjeet to juatdy the 
pi'X’t thein'iolva't a'- meant! of investigation, Iheie would 
haio Ik '011 ii't nc'od to look far off, or make use of reconditp oi 
compluuited inst,TOc<\s A-. a specimon of a truth ast^ertained. 
1)V the Method <tf Ag^ioomeiit, I mighi have chosen the pro- 
puhitum “Bogs h«uk’" This dog, and that dog', and the 
uthm dog, aiiriwfu l«) A B C, A I) 15, A F G-, The cnenm- 
dam o ot hoing a dog anaweis In A. 35arking Answer^ to n 
Ah a (.lUth nnslo ktumn by the Method ot Biifeieace, “Fue 
Imiiis *' might h uo suffif (>d. Ikhue f touch the fire I am not 
hiunt ; i])!'. ih ?> 0 ; T touch it, and am burnt ; this i& A B C, 
n. B F. 

Furh farmli.il t xperiinoTnal processes Are not legaided a^ 
indiuisons tiy J)i. Wlmwal] 5 hut, they are perfectij hoino- 
gojieoiih uifh ]iy :^v])ich, even on liis oivii showing, the 

pv^Kinmi i)f .‘-cienee IS supplied with its bSse In vain he 
attempts ta ewiiipf fn'in this eonolusiou hy laying the rnost 
arb'fioi} iCnf I iduuih on the c'houe of examples admissible as 
iiistaiiees of lurlmtiori: ihej nmal neitbei he 'ueb uS are still 
malbu of diss'Unsmu (p. '^(15), nor nJnst any of them ho diawn 
friiui meiil il aio! soonl suhjeJs fp. 2f.9), nor flora orduiuiy 
ohaeiV.Umn and piaeiie il life (pp 2d] -2*17). They mu'^t ni- 
hiKen I'vclusiiely fruti) th(' gimoraluAiierss by wluch so^entitic 
t.hjnkejs have fo gie.it and toinprehetisivo law, of 

niituia! phoinuneiiA. Mow if is seldom passibB, m these com- 
plu ited imjuliies, to g(( much beyond the imiial steps with- 
oiit calling in 1 h<' inst i uroent of Bodteetion, and the temporaiy 
aid of hypothe-Os ; as’ I myself, in common with Br. Vi hcwell, 
luve niuintainoil agaiiij't the purely eiupincal school. Since 
therefue such c.is’et? could not eonveiiiontlj. be selected to 
inusrniU*"i^ie piincjpie'? of mere observation and. c-xpenment, 
Br. VVhoweU is mbiod by their absienoo mto reprei^eixting the 
Es|>er-iini*ntai Methods a& M'rvmg no purpose in scientific 
inivsijgation , foigelting that it those methods had not snp- 
idiei** the hi wt generalisiatiom, there ■would hare been no mate- 
isliIs foy luJ. own c mception of Induction to work upon. 
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H chaTlEiifje howe'Vf'r tojotoitwlcl fief r 
inethodB are exeropUfaed in ujrta n i mxjrtant Lses ot hc entihc 
int^uiiy, IS easily ansvertHi ‘‘The pLinetdiy as far as 

they are a case of induction at all,’^ fall undei the Method of 
Agieement.^ The law of “hiUini; bodies,” naniMy, that, they 
descnbe spaces propoitioiial io llie stjujuta of the times was 
hibtoiically a deduction flora the h’lst law of raotnm ; but Uu‘ 
c'lpeninenhii by which it w'as \(Tifacd. and by whudi it. nnirht 
have been discovered, weio ex,iraples ot the Method oi A^ieo 
merit , and the appaient ciuiation fiom tlie tnio law, caiHod 
by the lesistance of the air, was clcaii'd u]) by cxparmients 
in vacuo, constitiiung an apjdicatiori of (be Moihod of Dif- 
ference. The taw of “refraeted rays” (tlie coiiwtaiicy of tlic 
lati'j between the sine-i of iiindence and of refraction toi each 
isiiactiDjy sulistance) waa asecitained by direct, uuMMututn nt, 

' and tlierefoie by the Method ot Auiccmt id. The ‘ < (isnu'eal 
motions” were determined by hjfrhly cymphs. proe(--!so,s of 
thought, _m whuhh Deduction was pnMomniint, hut thp 
Methods of Agi cement and of (ionommiunt V'unatiuiis hiid 
a large pait in establishing Die cmpuieal laws. K\t'ry tnse 
without exception of “clicmical anaUsis ' caiwtdutes ,i wt il- 
maiked example of the .MiThod ot Ditlciems To any one 
acquainted with the subjects— to T)r. Mliewell lurnself, tin tc 
would not be the smallest difiicnlty in setting out, the A D (’ 
and a h c elements” of these cabos 

If dibcuveiies are ever made by observation and t'Vpci imcnt 
without Deduction, the foul methods an* nu thodsol th..cnv<‘ry 
hut even if they weie not methods ot diseoveij, d wmihl nor 
he the less true that they aie Die sole mot-hods id Pioof; and 
in that charactci, even the reaultb ot deduction aie amenable 
to them The great generalizations wdncii begin as llyfui- 
iheses, must end by being proved, and are in iciib^ (as wdl 
be showTi liereaftei) proied, by tlie Four Met boils Ahwif is 
wutii Pi oof, as such, that Logic la principally coricci ned. This 
distraction has, indeed, no chance of finding fuvoui'' with 
Di. M’'h.ewe]I ; for it is t,lie peculiarity ot his system not to 
recognize, in cases of Induction, any necessity fot proof < If 

^ See, on this point, the soooad ehfipter oi the, pnsuH iJyok ' 
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after assaming an hypotlie^is and earefolly collating it with 
tacts, nottiing IS brouglit to light inconsistent with it, that is, 
if expel leiice does not c^ns'piove it, he is content : at least until 
a simpler hypotliesis, equally consistent with experience, 
presents itsult. If this he Induction, doubtless there is no 
nc cessity foi the Foui Methods. JBut to supposefthat it is so, 
appeal s to me a radical misconception of the nature of the 
evidence of physical trutlis. 

So real and practical is the need of a test for induction, 
similar to the syllogistic test of ratiocination, that inferences 
wlucli hid dehauce to the most elementary notions of induc- 
tive logic are put forth without misgiving by persons eminent 
111 physical s( lence, as soon as they aie off the ground on which 
they are lonvmbani with the facts, and not reduced to judge 
only by the arguments; and as for educated peisons in gene- 
ral, it m<iy be doubted if they are better judges of a good or 
a bad induction than they weie befoie Bacon wrote. The 
.mpruveinent in the iPsulis of thinking has seldom extended 
’f o tlio puKcsyis , ov has reached, if any process, that of inves- 
f igaiion oni}, not that of proof, A knowledge of many laws 
of natu! I* has doubtless been ainveil at, by framing hypotheses 
and hncinig Lhati the facts conespouded to them, and many 
eiioih have berm got iid of by coming to a knowledge of facta 
which were inconsistent with tJiem, but not by discoveiing 
tiiat file mode of thouglit which led to the enors was itself 
fauLfy , and might have betn known to be such independently 
ot the f.icts winch disproved the specific conclusion. Hence 
it IV, that wIiaIc tile thoughts of mankind have on many sub- 
jects worked themsidves piactically light, the thinking power 
inoauia as weak as over: and on all bubjects on which the 
facft, whicli would check the lesult are not accessible, as in 
what .«*hiUs to the invisible woihl, and even, as has been 
seen lat-viy,<o the lisible w'oild of the planetary regions, men 
of I he gioatcst. scientific acqiui ementa argue as pitiably as the 
meiost Ignoramus. For though they have made many sound 
mductions, they have not leaint from them (and Hr. Whewell 
tiiinkb there is no necessity that they should learn) the pim- 
(ipies of inductive mdmee. 
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OF FirRAIITy OS' CAUSES ; ANH Oi THE IXTHHlnA'niHJ; Of 

EFFECTS 

§ 1 . Is the p 3 ee\."fliQj 5 es’poaiura ol the fom larUiJKK cf 
oliwrvation and esprrjrncnt, by w>nt*ii ^ve iunttiva to dihiin- 
jf-uish a^Kong a ina>b of ooe'ciHiant jdu'iSo’tu'Ha t},t' partu'ut.n 
etfecfc due to a given caase, or the pHitu-udni' <” 411 '^- wiaeli s/cn o 
birth to ag:i\en efftw ; il iiav been lus-ossaty if' hUppiM', m 
the first iintanf-e, forthe ^dk(‘ of sunplifitntioH, ^-h.d th-'s ;tiut~ 
lytica] opeiation IS encnmbeiotl hy iiopttui (tiflifiutu'-* tJian 
what are mentiall*' inheicut in its natuio; aiul to i 4 -pu'‘«'-‘ut ^ 
to ouiselvttR, tberetoro, every effeof, on ihe one b.iud w'- eori- 
nectecl exclusively 'With a Ringle cauM>, and on tin othu hand 
as inaipaMe of bemg nnx<‘d and 1 onlbijudod with uri\ oilvi 
coexistent eflect. Wo Ijavofoga tiled tc I 0 </, c, tin uggji gatt' 
of the phenomena cxihting at any momtuiti toohlditig <1 
dbhimilar facts, ii, /^, c, d, and r, Ibr ea.clj of whn'l! tnu\ tiinl 
only one, cause needs be sought; the diffieuHy Ining tuth 
that of singling out thw one caust* from iltt' iiHiUittHU ‘ t 
antec sclent circiimfatancei., A, Ii, (1, 1), ;m<l K. h'bff (..iiiNO 
indeed may not be simple j li may conwd, oi an as^mibLi^u 
of conditions; but -we have mppo-'od that ibm' wna oid} fcm 
possible asseniblage of conditimifjirom wlndi the giwu iHird 
could result. 

If such weie the fact, it would hf cornparAi ively an 
task to lUTestjgate the laws of nature. But tb{> supiiosinon 
does not hold, in either of its parts, Xn tho lir^t pLue, it is 
not true that the same phenomenon is alway-^ piodncod by 
the same cause • the effect a may sometimes aiise from A. 
sometmies from B, And, secondly, the effects of fUft'orfut 
causes are often not diesimilai, but homogeneous, and myrkod 
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o } y 2 as j^nalik t o in U ip from ooo another A and E 
may f 0 ! n not r an ] t ) it d tfe nt p rtions of an effect a 
ii 5 y ] fhculty of the imostipation of the laws 
of pljonoiaona m smg'ijUtly jncreaaod by the necessity of ad- 
to those two (,'11 eiimst-mces : luteimixtme of Effects, 
and riuriddy of {'anscs To the h'tter, being the simpler of 
t,ho two eousKhii.itioiis, we sJiall fust diiect our attention. 

1 1 IS not tn ue, thou, that one effect must he coimected with 
only one cause, oi assemblage of condiTions ; that each pheuo- 
meii'ja (un he pioduced only jn one way. Theio aie often 
sevPiiil in(I('p“iHlettt -uhides in wlimh the same phenomenou 
eouW h-i VP originated, (*ne fact maybe the consequent in 
-evt');)! iJivan.ihlij scqucucpR, li may follow, with erpial nni- 
fotnutv, any inie seveiai antecedents, oi collections of 
ant^'pvdprd Many causes may piodnce rnedumtal motion . 
in, me c'lUHOM may pjodner* Home lands of sensation' many 
e.ni't's may jiKutuce dfcth. A given effect may leally be pro- 
{t^iPf'd by a (v’dain c.uLs'fyatid yet be peifeefcl,v capable of being 

plfiiimed witlmm it. 

§ 2 Uno of the pimcipal consctjnpnces of this fact of 
Pirn ditj ot is lo reiidcrqthe hist of the inductive 

mctlio'J'., iSi'it, of A' 4 h piTieiii, imcpitim. To illubtrate that 
rnr'thud, wi i5U]'po-.ed two mstaiicea, ABC fonowed by a b c, 
and A J> K followed bv n d /*, Fmm these msdutceg it might 
'ajipinpnUy be coucluded that A I'l an invtuiable antecedent of 
rt, ;uul ( V( u tlvar, u is the uncorKhlrcnul ini,ai lable antecedent, 
(W p.i'ise, if w* could bp sure tlvat theie 1 *^ no other antecedent 
cotnmuu to tbp two cases. That this difficulty mav not stand 
in Ibi way, h‘t sh Biippose ilic two cases positively ascertained 
to h,iv<* no 'intcesulent in common except A. The moment, 
howc'.tr*, that wc, let in Die possibility of a plurality of causes, 
Die^comkiMon fads. For it involves a tacit supposition, that 
a must have been piodiiced in both instancea by the same 
<au‘,o. If there can possibly have been two causes, those two 
mAVj'fu’ example, be C and E; the one may have been the 
eacuA* of a in tlie former oi the inshmees, the other in the 
iattei, A having no influence in either case. 
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Suppose, for example tlxat two great arhsts or great pi 
lo<^ophers, that two extireiu. ly selhsu, or extr. n, ,y gen^.n \ g 
ehaiactera, weie compaied together as to the eirenmstanoos of 
then education and lustory, and the two eases were found to 
agice only in one circumstanco : would i(. follow ih.it this one 
ciicumstince \yhs tlie cause of the tju dity w Inch ehm ael.O! i?ed 
both those individuals'^ Not at all, foi the eauscb whuh 
may produce any type of cliaiacter ar(* very numeious, and 
the two persons might equally have agreed in theii ehaiucter, 
though there had been no maunei of reseuihlanee in tin ir 
pievioiis history 

This, therefore, is a cliaraoteristic imperfection of iht 
Method of Agreement; horn which mipeifcetion the Wei hod 
of Difference is fiee. For if we iiave two iT!Ht.UK;i-s, A D i’ 
and B C, of wdueh B 0 givos b c, and A being added convents 
it mto a b c, it is ctrtain t)i.it m this mstarn e ai lea''!, A W'h 
either the cause of rf, oi an indispeUbable portion of its (MUhe, 
even though tlio <>uise which produccK it in othfT msfann <; 
may be altogetlior different. Plurality of'ijiuses, theisdoie,'' 
not only does not dunuiish the ndianoi' due to Ihe 3b thod of 
Diffeience, but does not even lender a greater nuiuiiei of ob- 
servations 01 oxpeurnonts ppu'ssary: two iDHtames, the one 
positiv e and the other negative, aie still sufticueiil foi the most 
complete and ugorous luducUou. Not so, however, W'lth iht‘ 
Method of Agreement, The conclusiouH which tliat yuddk, 
when the numbei of instances eompaied m .small, an' of no 
real value, except as, in the cbaractei of suggt'stious, 1 h<'v may 
lead either to expeiiraents bringing them to (he Ustoi tlu' 
Method of Difference, oi to redbonaigh whicli may explain and 
verify them deductively. 

It IS only when the instances, being indefinitely mulHphcd 
and varied, continue to suggest the same result, thatfuirt so- 
sult acquires any high degiee of independent value »Jf tlwwi' 
are Imt two instances, A J3 0 and A D K, thtujgli those in- 
stances have no antecedent lu common except A, yet, us the 
effect may possibly have been pioduced m the two cases by 
different causes, the lesnlt is at most only a slight probabiipy 
in favour of A ; theie may be causation, but it is almost 
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eq ."lUy prolmlJ^ tli .t tliexp ’(^as only a co^neidenee. But the 
(jttener we lepeat llie obRCivataon, vat) mg the cucumstaiicesj 
tbe more we .idvaiice iowaitls a solution of this doubt. Foi 
it we try A F (.], A If Kj &(, , all unlike one another except 
in containing the ciioumstance A, and if we find the etfect a 
enteung into the rotiilt m all the^e cases, we muat suppose 
one of two thingH, eittiei that it is caused by A, oi that it has 
as many diffcient causes as tlierc ate instances. With each 
addition, tluuefoK*, to the nninbci of instances, the ptesump- 
tjon 1 ft fttirngthenwl in favour ot A. The inqiiirei, of couise, 
wil! not neglect, if an oppoit unity present itself, to exclude A 
fioni honic one of tJicse cojiiliinatioiis, trena A H K for instance, 
and by trying H K separately, appeal to the Method of Dif- 
fotciui* in iud of the Mctliod ot Agreement. By the Method 
of ItiftiTi ru‘(' .dime o.in it bo asceitained that A is the cause 
oi (/ : Imt that, it is oitlier the cause, oi anothei effect of the 
sum* &uis(, may l>o placed beyond any reasonable doubt by 
'flu* Metbiul of Agu'c inoni, provideil the, instauces are very 
’ nuim iiui,' as well ti.s suflicumtly vaiious. 

\Hct hovy orc'ata multi plication, then, of vaiicd instances, 
dl igrooiiig lU tu) oihei ante cedent except A, is the supposition 
of ,i pUiialitv of CiUiset, sufiicieni.-iy rebutted, and the conclu- 
mon that <i is c'oim<‘(;tel with A chvested of the character istic 
impel fee! ion, .111(1 icduml to a vutiul certainty This is a 
(pu'^tmn which wi- eatmoi, bo exempted from answering: but 
the* ei)Usi(l(*i,iliou of it belongs to what is called the Theory of 
Piobabihry, which will foimtlu* sub)f*ct of a chapter hereafter 
It is se(‘ji, h^iwever, at oura*, that, the conclusion does amount 
to a practical cci faulty attci a sufficient numbei of insUnces, 
and that flu* method, theretore, la not ladicaily vitiated by the 
cl) u.K'ieustie uuperhction. Thoie-’nlt of these consideiations 
m oiiU^in tlie htst place, to point out a new source of infe- 
jKH'tfy r? file Mci.hod of Agreement a& compaied with othei 
modes of iiuesligution. and new leasons foi ne'vei resting eon- 
tenU d with the lesults oiibuned by it, witliout attempting to 
coithrm them cithvr by the Method of Diffeience, or by eon- 
ne^t ing them deductively with some law or laws already ascer- 
tained by that supeiioi method. And, m the second place, 
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we learn from this the tn e tl eorj of 1 e v 1 le of m re 1 rr 
of instances n nd ct ve inq ly Teflrltv ft >j 

the only reahon why mere uumher i-s of :inv import ;i nee. The 
tendency of unscientific nnpiuois is to roly too mucii on 
nurnher, -without analywig the m-tanees; withmit ioiduii^i^ 
closely enonj^H into their nature, to a,'v<‘ejt<un mIuiI einum- 
stances aie oi are not elimmated liy mean's of tUiun Alost 
people bold then conclusions -^vith a de^ueo of a'su; m,..- pro- 
portioned to the meit mast, of the ex]>f*! ienci' on who h Iliey 
appear to 1 esfc • not conHidmug- that hy the addition ot uj- 
fstanees to instancGs, all of Uie same kind, that n, diiteniifr 
fiom one anothei only in point si slready lecojrin/ed as inurui- 
terial, nothing whate\cj is added to the evidetu e of t tie r on- 
clusion. A single instance eliminat mg some ant ecr'dent i\ ideh 
exiatcJ mall tlieothoi cases, is ot mote value (It m lUegn tued, 
multitude of instances w Inch me Ksekoned hy fiteii mtniher 
alone. It is necessary, ui^ douhf, Icr .issure oinseives hv 
repetition of the ob(»erv<ifcion or e-tpenmont, tlmt no ertot 
been committed concerning the indiv idita'j hiet- ots'euei; '' 
and until we have assun-cl ouiselvc's oi thj«, jiist ead oi ' at v mg 
the ciiflumstances, -we cannot too scniniiloiisly' rc']K''!t the 'june 
experiment oi obsex-vation ruthout aiiy chungc'. Hnf, when 
once this tussiuance has hc'cn ohtanuHl, the junltijilic'dion of 
instances which do not c'xclntle tiuy more* c'nc um-taiH es 
entirely useless, piovided theie have, Ik cm already enough to 
exclude the supposition of Plurnlitv ol Cai^c's. 

It IS of importance to reinaik, that the pecuij a moddie i- 
tion of the Method of Agreernont, which, as purfalCiiig lu somo 
degree of thenatiue of the Method of Difference, 1 (iJve eidlisi 
the Joint Method of Agieemcnt. and 1 hflerenee, is no{ ufieetod 
by the chaiactenstie impcifaetion now pointed oid, Foi, m 
the joint method, it is supposed not only tlint the msia"ees m 
which a IS, agree only in containing A, but aDo fTutt thc^ 
instances in which, a is not, agree only in not conlauung A. 
Now, if this be so, Amust be not only the cause ef (f,hut4lu' 
only possible cause for if there woic anoth'er, as foi example 
B, then in the mstances in which a is not, K must have l)(*m 
absent as well as A, and it would not be true that yn&y 
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jiist.mf O', ftnh/ ill not, tuutaining A. Tins, therefore, 

i'ori'Jtitui 1 1 -u) luinienht' advautd^e of the loint methocl over 
ilu SjHiph' hlothod ut A^ivoincjit It may t,cem, indeed, that 
th( iidv.iiihioo does not htdon^ ho much to the joint method, 
,1^ to u))t oi its 1\vo pM'nnsos, (if they may be &n called,) the 
Ilf jnemiM'. The ISUtintd of Atfioement, -when applied 

to nooativc iiihliuiees, o) thofO m which a phenomenon does 
Hilt tal,o phu’t , It, oeitiindj tuc fiom the chardoteristic im- 
piiii'iinni ishiih altVits it n\ the idhimative case- The 
n(t;atiV( pu rnino, it ttiiohi tlioiefoie he supposed, could be 
woikod a,- a, simpli* case ot tin- MctJiodol Agreement, without 
lupiinu'a, an alhnuutive punuise to be 3 omul with it. But 
fhiHijoh (In'. IS iriifi in jninciple, it is geneially altogetliei 
impo^'ildo tft woik the JVloUiod of Agieoment by negative 
uisiiui' O' w d tout jKitutui* linos , it IS po much moie difficult 
to o-xhaii't tlif’ liifld of lU'gation tluii that of affiimabion For 
DtsUiut f'- It t the 1(1 lot, boil he, whrit is the cause ot the trans- 
’jjiuiH'v oi ii'idies witli what pi‘0',pcct ot success could we set 
»oui'’(dvt~ to iu(|uin- duTOllyui whut Die multifarious sub- 
htarur vluoti aiis 00/ tiaijsjjaiviit, agico? But we mighthope 
much Mttiuoi toM'uc homo point of icsoinblance among the 
< onipiiiatui ly If w and deliniti* of objects which a?'e 

tMsisp iM 111 ; .nul tins being .i,ttamcd, we should quite natii- 
lallv 1)0 pui upon Uvamimiig wlicdhcr the fdtfiG/ica of tbih one 
1 lu iun“t,au‘( 1)0 ind jui’cnsf ly the point in which all opaque 
'luhst.uo '••i Wlb bi toiiud to li f,eitible. 

TheJ-nut Mellufd ot Agremneiit and Bifierence, theie- 
iuie. ot, ,1- Bltaw otlieiwiso called it, the Indirect Method of 
Dijb n lit e i Ix'i aiW‘, like the IMetliod of Diifeictice properly 
so caih d, it piou-fda iiy astoifauiiug how and in what the 
lav, wiu'o, tin pbcnommuii is inuheni, differ from those in 
wim li TT ih ub-,f ut) In, after th<‘ Buoet Alethod of Difference, 
tie* munr^fioMi* riul of tlie lem.aniiig Iiiatruraents of inductive 
itivi st tgat ion ; nud in tlie scicnct-s which depend on pure 
ehw'i latum, with Little el in) Old fiom experiment, this 
method, so widi excniplihed w the Hpoeulation on the cause 
ofijt'W, itt th'‘ primary lesouu’c, .so far as direct apipeals to 
txpeiuune ale coKciniied. 
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5 3. We have thus fai fcieated Phuality o/ CauHes ouly 
as a possible supposition, which, uniil leiaovetl, icndeis opt 
iflduefcions ujieejtain, and fame only tionsuleied by wint 
means, where the pluwlity" does not rcvtUy exnst, we imy bt* 
enabled to disprove iL But we roust uho consider it ,i 
case actually occnriirij^ in natuie, and wladi, as olten uk it 
does occur, our methods of induction oupht to ht* cap.dJo (d 
dscfcitaining and estafalidung. >’or ijus howovei, thvie i-, 
reqniied no peeniror method. "When an effect ih really pio- 
dueible bj tvYooi inoie causes, the proei'ss for detcetmgllu'm 
IS in no way diffeieat ffom that hy wfandi wo ((j‘'C(>vei sinjilv 
causes Tliey may (famt; be discoi ei ed as soparaf c serjnoimi>, 
by separate sets ot instances. One set iff obyonations or fx- 
peiiments febows that the sun is a eaiwe of boat, anoihci that 
fiicfci.on I'l a source of u.anothei thafcptiooft-ioii, auidluu that 
eietfrKity, another that chcmioal action is suofa a wmieo. Or 
(secondly) ifae plnrahty may come to bgiit in the cohjh <0 
coIIhUii^ .1 aumbor of instances when we ath-mpt (<■> finfl 
some onoumsrnnee in which they all tgref*. and fail m doing' 
so. We find it impossible to tiaae, in all llie crt'.'oh m whien 
the effect is met with, any ommoii cneumstanco Wo fiml 
that we can eliminate a/irtha antec<'dad.s , that, no ouonf 
them is picscnt in all tho lustancosno nru' of ihoro noio- 
pensable tu the etiett. On closer semtiny , howecoi , it iip[n‘ us 
that though no one i*; alw.iys piesent, one or otbei of sevei.iJ 
always is. If, on fuither analj-ws, wc can ddoa in th< so 
any common elenienfc, we may be able to ascend ftoni tin m 
to some one cause W'hich is the itally opeiative''r:iiciiinstai(ce 
m them all. Thus it is now thought tUdi in tlui produ* iiuu 
of heat by fuchon, percti-^sioii, chemwul action, ilc., tiro ulti» 
mate somce is one and the t^ame. But if (jw eoutrounny 
, happens) we cannot take tins iiltmor stop, tlu^ dtQorout 
antecedents must be set down pjovxbionally as distiiM cmu-ok, 
each sufficient of itself to pioduce the efleci. 

We heie close our lemarks on the Bhirahty of Crowos, aos! 
proceed to the still moie pecuiiai ctnd moio complex eaVo of 
the Intermixture of Effects, and the roterfaenco of Cdi^nvk 
With, one another : a case constituting the prmciya’ pait of 
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tl c CON 1 1 tJoii rail (iifcc It) ot the rtudy of nature ; and 
>ViCji wiuoh tlio toui cnly posjbiblo motiiods of duectly mduc- 
tivc iuvo'if jp'atiou by observation and ovperjiiDent, are foi the 
looft pait, ah ivill appear prewintlj% quite unequal to cope. 
The Hist niint'iil of Deduction alone is adequate to umavd 
the fuimph'KitifS pTOcoedinfr fiom thus source ; and the four 
methods ]ia\e Ultle moie m then powej than to supply pre- 
mihCB foij and a vciification of, om deductions, 

§ 4. A enneunence of two o) moie causes, not separately 
produt-mg oAoii its own ehCecl, hut mttifmug with or modify- 
ing the ellhchs of one another, takes place, as has aheady 
huen txjibuned, in two different ways. In the one, which is 
("iiinplshed !»y Ihc joint operation ot different foices in 
iiu chaiiu'S, the siqranih' etfeetb ot all the causes continue to 
be piofhu'od, but arc compi-uKckd with ono another, and dis- 
ap]n ai in one lot.il. In the other, dlubtiated liy the case of 
dlamnai action, the sopaiato effects ceatS^ entiiely, and aie 
tnic.'i'odi d by phwihimeua altogethoi diftoient, and governed 
by diiti 10111 laws- 

( »f thf cahCH the forinei is by far the moie fiequent. and 
ilub t'a»i' it IS wJuch, toi the Hiont pari, eludes the grasp of 
our cxpiniinmibd incthock. Tlic othei and exceptional case ij, 
uriKiuahhj to them. When the laws ot the oagmal 
agonis (inibo entirely, and a phenomenon makes its appearance, 
willed!, with u'feivnce to those laws, u, ijinle hetoiogeneous ; 
when, for evamph;, two gaseous substanc'-s, hydrogen and 
os:yg<*ti, on lining inonght togothei, thiow off tlicii peculiar 
p} opi’r! les-, and prodcico tlie substance culiod water, in aiicli 
lasoK the lu w fact may lie subjected to experimeiital inquffy, 
like ,tn.y<ith<T phenomenon; and the elements which are said 
to coniphse it may be cansKlered ns tlie mere agents of its 
piudwUdh: the conditions on which it depends, the facts 
wiuch rnnkf' up its cause. 

Th.e rf/hf'fo of the new phenomenon, fhep?vperh(is of water, 
foi insta’iK'e, are as'' easily found by expeiiment as the effects 
of 4,ny other cau^e. But to diicovei the of it, that is, 
the particular conjunction of agents trom which it results, le 
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often difBeult eDou^h. In tKe fiPit and 

actual pioduciiou of ibe phenomenon au* mupt tat ({uontly in- 
accessible to our observation It we could not liavn leaiinetl 
the composition of watei until we tound instanet's in wfutdi it 
was actually pioduced fmtu oTy^^en and liydroj^en, diould 
have been foiced to wait until 1 he casual tluan^ld s( jnci: some 
one of passing an electric spark thiouoh araixtmc of the two 
gasSB, 01 inseiting a lighted taper into it, inmdy to h\ what 
would happen. Besides, many hulwtances, though Iht v can 
he analysed, ftmnot by any known intiluial means hi ris oin- 
pounded. P'urther, o\en if we could have ascertann'd, hv llie 
Method of Agreement, that oxygen and hytlrogen wen* [j-jtii 
piesent when water is puKhieed, no expei iinejit.itiijr) on u gen 
and hydiogen separately, no knowledge of (hen Jaws, could 
ha\e enabled us deductively to inhn (hat, tlicy would piiHhua; 
watei. We re(|uiu! a specific exponment on the two eoiai- 
hined. 

Under these difficulties, we slamltl generally have l)t>Ai 
indebted foi our knowledge of the causes of tins class of eiieetsi; 
not to any inquny ahu'cted specsiically iovvaids that end, but 
eitliej to accident, oi to the gr id ual progress ot evpi luneida- 
tion on the diffeient coWimaimns oi which the prodiumig 
agenh; aio aUbceptible, if it were not ior a petndim ity hdoiig- 
lug to effects of tins desciiptlon, that tliey often, luidm samu* 
paiticulai combiriiitioii of oirciunstaijcc's, icpuslma* their 
canseb. If water results liom tlie jmvtapo.sitma of hvdiogcu 
and oxygen whenever tins can be made suffimeutly rdose ;md 
mnmate, so, on the other hand, it watei itself ho placed m 
certain bituations, hydiogen and oxygen aie uipiodma'd from 
it: an abiupt termination is put to the new laws, and the 
agents leappeai separately with their own juopt'itics as” at 
hist. What IS called cbemictl analysis is the ptTjces^ of 
searching for the causes of a plienomeuon among Its etlhcts, 
or rathei among the effects produced hy the action of sumo 
other causes upon it 

Lavoisier, by heating naercury to a high temperatme in a 
close vessel containing air, found that the meicuij anciei^Hed 
lu weight, and became what was then called led precipitate, 
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Ic tTic ^ no Ix^ c\^*TXiticd SiftBi tl)© Gs.p6niiisD.i;j proved 
if) liaVG losi wcif^htjand fto have become incapable of support- 
ing hth or <'(iTObust,if)n. When red preupitata was exposed to 
a still j>uat(‘i boat, it, hecame mercury again, aiad gave off a 
gab which did Hupport life and flame. Thus the agents which 
by t.hf'ir comhmatiioo produced r«l precipitate, namely the 
inoicuiy n,Tul the gas, reappear as effects resulting from that 
prf’i ipiiatio when afi1,cd upon by heat. So, if we decompose 
water by means of iron fiJings, we produce two effects, rust 
and hydiDgen now rust is alieady known, by experiments 
upon tlu‘ component substances, to be an effect of the union 
of iron and oxygen : the iron wc ourselves supplied, but the 
ovygen mu'it have been produced flora the water. The result 
thejc'foro is that, wat( r has disappeared, and hydrogen and 
owgen have appe.acd in its stead: or in other words, the 
original laws of tJiese gaseoiw agents, which had been sus- 
pnahnl by thf mipt rmduotion of the new laws called the pro- 
jTntu'M of wa,1er, have again started into^esistence, and the 
’■lausc'S of wafer are' found among its effects. 

Where two phenomena, between the laws or properties of 
whic'h considered in themseKes no connexion can he traced, 
are thus j'cc Tproco.lly cause and effect, each capable in its turn 
of bf'ing produi fcl tiom the othcT^and each, when it produces 
the other, cciiHing if, self to exu-l (as water is produced from 
oxygon .ind hydrogen, and oxygen and hydrogen are lepro- 
duced fiom water); tins carnation of the two phenomena by 
one another, cMch being generated by the other’s destruction, 
is propmdy tnnsfoimatunu Tficidca of clu'mical composition 
IS aij idea of f Kinsrormation, but of a transformation which i^ 
iticomplct(‘ ; biiicc w'c coiibidei the oxygen and hjdrog'en to he 
(iKhvnf. in fho watci os oxygen and hydrogen, and capable ot 
being ird m It it our senses weie sufficiently been a 

supposit"'m (foi it is no moio) giounded solely on the fact, 
that fhe weight of the water is the sum. of the sepaiate 
■ftcigiits hi thf* two ingredients. If there had not been this 
exception to the entire di'^appeamnee, in the compound, of the 
of fho separate mgiedicuts; if the combined agents had 
not, m tliH onr particulai of weight, pi eserved their own laws, 
vox., ic. i I- 
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and produced a jo Xli. t resalt espial to 1 h,- .,f t! r sej a .it„. 

results: we should nevei, pioluhiy, have li.id the uotion imw 
implied l)y the woids chemual coinpohiiiot) : .tmh ni the iuJh 
o£ watei produced ficin hydionen and ovytjen, and h^dro^eii 
and O’jygen produced fiom watm', as the tiaiistounarnm would 
have been cdmplctc, we should have seen onlv a haiislunuu- 
tion. 

In those cases, winue the hetcropathic effci't (u^’ we called 
it in a former eluiptei)'* is hut a tuinstonnal ioii of its cause, oi 
111 other woi<|s, wheie the effiu't ami lis cauM* are leciprocally 
such, and mutually convoitihle into each otlnn ; rhe piohleTu 
of hndmg the cause icsolies itself info the fai c-isiei ont' of 
finding au effect, which is the kmd ot t'uquitv that admits of 
heitig prosecuted by direct cxpciinient Hut thete ate ofiipi 
eases of heteropathie effects to which this mode ol mvc-iiiga- 
tion IS not applicahlo. Take, tm imtauce, Uie lii't'-iofnithu- 
laws oi mmd, that pmtaoii of th-' jilumoimma ot om mental 
natuie which aie analogous to cheiiucdl rathoi than to dyna- 
mical phenomena ; aswlitm a coiuplox passtoii is toi moil hv thr 
coalition ot seveial elemental y 3 m})ul'-rs, ora< onpiles emotioti 
hy so\er<d simple pleasuies oi pains, of wluhdi it flu* ussuH, 
without being the aggicga|;t», or iii anv U'sja^ct htmiugi'nomis 
with them. Tlie pioduct, in these oases, is omiondid by its 
1 arioiia factors , hut the facfcis c .nmol, bo icpioduci'd fronifho 
product , just as a youth can grow into an old nmii, hut an ohi 
man cannot grow into a youtli. We cannot dscerfam fiorn 
what simple fedmgs any of our Goraph'x: st-ifi-.s ot mind am 
geneiated, as we ascertain the ingrciliRnts of a nu<*al com- 
pound, by making it, in its turn, genoralc iKoiii. Wo can only, 
iheieloie, digcovei these laws hy the slow process of htudyiug 
the simple feelings themselves, and asccrtaiumg ^yuflKdically, 
hy e;^peiimentmg on the various comhiiintions of wlthh they 
are susceptible, what they, hy then nmtuul aifiou«tpon one 
another, are capable of geneiuiing. 

§ 6 . It might have been sapposed 'that Hic other, and 
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ippare tlj [siDiplcr\a i ty of the mutual nterfereiiuj of causes 
v/ re aoh r a & ut-nai^ d t^r piotiuce its own proper etfect 
at ooniiTip; in the wuuo laws to which it conforma in its, separate 
4t itij, would iuivi' pu'sf'nted fewei (UlKcultiea to the inductive 
iiujuiH'i than lhat of whic/i we have jUst limshed the con- 
It piOfioWf,, liowuvoi, so far aa direct induction 
aput frotn {luduoliou is conccitied, mtiuitely greater diEfi- 
fulUea. When a concurrence ot causes gives use to anew 
tfh'cf, ho.uing no iclation to the separate effects of those 
luusfs, tihe i'csiilinig phenomenon stands foith undisguised, 
unituig.itltuitiou to ds pticuUai ity, and piesenting no obstacle 
to our iBcogiuhUJg its picsonce or absence among any number 
of lurnmiulmg phenomena. It admits therefoie of being easily 
bujugld, unde) the canons ot Induction, piovided instances 
(an ho ohtjiiiiud such as those e<iiions requuc. and the non- 
ouuiu’iico id such insi ancob, or the want of means to produce 
tin m rirtificiaily, is the real and only difficulty in such inve'^- 
tigatnoN; a difiiculty net logical, but lu^some soit physical. 

, It n othiowise witli ca.ies of what, in a preceding chapter, his 
b< on d* uofuinahyl the Oompositwn of Causes. There, the 
I Ib'f is of tile sfp<ual.o causes do not terminate and give place 
iuutluuh, tiierohy ceasing to bn in any paitof the phenomenon 
to bt, invest igaiud ; on the cuiitiary, they still Lake place, but 
ui' iidci mingU'd with, and disguised by, the homogeneous 
and ( losidy alUfd i heel's of other causes. They aio no longer 
(f, 5, (I, (/, (‘XUiting side by side, and continuing to he sepa- 
nitf’ly ilisrornibh , they arc -f- a, — a, -1 b, —6, 2 5 , &c. , some 
(d which one amdlicr, wlule manyotheis do not appear 

distiiigindiubly, hut merge lu one sum. forming altogether 
I result, hcUcHi which and the causes wheieby it was pio- 
(iuci-d thoio IS often an insurmountable difficulty in tracing by 
ofist fv^fioTi any hved relation wliatever. 

l'ht‘.*fcuC'ial idea ot the Corupositmn of Causes has been 
s. eu to be, that tfiongli two or moie laws inteifere with one 
aindluw, and apparently fiu&t.atc or modify one another’s 
ojn ration, yud in reality ail aie fuihlled, the collective effect 
1)1 Hig tin- exaef ftum of the clleets of the causes taken sepa- 
latdy. A umiliar instance is that of a body kept in equili- 

» 3 l 
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bnum by two equal and contrary force‘s. One- of Iho fore* s 
if acting alone would carry the body in a givoii time a cojt.iin 
distance to the west, the other if acting alciivc would cairy il 
exactly as far towards tbe east.; and the result h Uk’ same as 
if it had been first earned to the west as tni* as the one tou i 
would carry it, and then back towarel'. the ea^t as far ;k iho 
other would carry it, that is, precisely the same diM,anc< , 
being nltimately left where it was found at fiisr. 

All laws of causation are liable to be m tliia manner 
counteracted, ^nd seemingly frustrated, by coming into con- 
flict with other laws, the sepaiat^ result of which is oppot,itf> 
to theirs, or more or less inconsistent with it. And Imtn a, 
with almost every law, many instances in which it nully is 
entirely fuUllIed, do not, at first sigh), appear to be eases of 
its operation nt all It is so in tbe example just iddiu ed ; a 
force, in mechanics, means neither more noi less til in a eansi 
of motion, yet, the sum of tbe effoels of two lumses of moiimt 
may he rest. Agavn. a body solicited by iw^o fojees ni duoi*? 
tioas making an angle with one another, riwves in llu' diago- 
nal ; and it seems a paradox to wiy tiuit motion in thf <irugon.d 
is the sum of two motions in two olheu hues. Motmn, how- 
ever, is but change of placCj, and a1 mu ry m«lant ilu- body k 
m the exact place it would have boen m if tlm forc"*- had 
acted during alteinatc instants insiend of acting in the saim 
instant; (eaving that if we suppose two forces (is .ut snerf s- 
sivcly which are in trnUi simuKmuouf, we must ot umisc 
allow them double tlio time ) It is evident, lla-rfdorc, tlsai 
each force has had, daiing e,i<‘h mstani, all iluv' fFoct whi' h 
belonged to it; and that the modifying- lufluenc <■ which mu' of 
two concurrent causes is said to cxctciso with riwpott to the 
other, may be considcied as exerted noloyei tbe action ni fin 
cause itself, but over the effect after it is compJtdcd. •hbi all 
purposes of predicting, calculating, or explaiuing tlw>i! juiut 
rc'iult, causes which compound thoii efitets maybe tuvitod a- 
if they pioduced simultaneoui-ly each of them ifs own i Ifiui, 
and dll these efiects coexisted visibly. 

Since the laws of causes aic as it ally fulfilled when 
causes are said to be counteiacted by opposing t'Uuso«, as 
when they are left to their own undibturhed action, we niii-t 
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luulft tlie j'-'.rjfiuu of tlifir being fulfilled m those cases 
I coniridiUiou, It, ioi mstoce, it weie stated as a law 
ot ti.duic Htat a body to which a foice is applied moves 
in ihe (hii'iliui! of 11)0 force, witlia velocity pioportioned 
lo the litHo directly, and to ilt, own mass mveisely, ■when 
in pond ot iaedi Hmue liodies to which a foice is applied 
do i!(d rno\i' at all, and Uiose winch do move (at least 
111 ihr ngion of oui earth) aie, fiom the very first, le- 
1 Iidod hy -fho uol um ot giaiily and othei ie=!istmg forces, 
aiin ai. list slop [icd all oirctiici , it is dear that the geneial 
piopo.'d ion, t liougli it would he true under a eeitain hypo- 
(iu Hif, wtiidd not, i \j)rc‘ssf.hc tads as they actuallj, occiur. To 
u c'ounuod.de the e^pii'sswn of the law to the leal pheno- 
im iia, we niiisl s.jy, not that the oliject mo\es, but that it 
f/ ,n/'^ toinoie, u! < he iluc'i lion and 'With the velocity specified. 
\\t imyiit, jiidei'd, gnyii! om cxpic-'ssirm in a diifezent mode, 
bv '•ayhig 1 hat tli«^ body iiiovcs lu that manner iinleBS pre- 
\eulid, oi I \fopi 111. so faras prevented, hy some coimter.icting 
. tu'-e, iiid the Imdy does not only move in tliafc maniiei 
unless i‘nindai.u‘ted , li to ioo\e iii that manner even 

wlicn <*ou!i(i*nu tod ; d. still c'xerb’, m the original diiection, 
till haiiio ein-igy <d rnovi nieut as if its fust impulse had been 
und Kim til'd, and prodiues, hy tliat eiieigy, an exactly eq^ui- 
\ dt ut 'puntitv of 1 tlect. This ns true men when the toicc 
K ai' ■' ttii Uidy .i> it tound it, m a state of absolute u-st ; as 
alien W(‘ attimpt lu lansc* a body of thiee tons weight with 
1 Ihrc-t i ynarto ono ton. h'oi if, wliile we are applying this 
fiuir, wind 01 w.dt'i or any othei agent supplies an additional 

tuieejustexi dnig two toas, the body wall be raised, thus 

pioving Shat tlu- force 'we applied exerted its full e'fcfect, by 
m u! 1 di/aug .in (‘(piivalent portion of the weight ■which it was 
tusulTieund, altogef.hei to ovcieome. And if while we are 
CO liuig this fou'c of om* ton upon the object m a direction 
( out I'll ry U} tint of g wviiy, it be put into a scale and wcigheu, 
it will bo found tolwvc lost a ton of its weight, or m other 
Words, t.) press dowiiwaids With a force only equal to the 
diikuetice ot the two forces 

These facts are correctly indicated by the expression 
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tendency. All laws of causation, m consequence of then 
liability to be counteracted, require to be stated in words 
affirmative of tendencies only, and not of actual results. In 
those sciences of causation which have an accuiate nomen- 
clatuie, therf are special woids which signify a tendency to 
the paiticular effect with which the science is conveisant . 
thus pressure, in mechanics, is synonymous with tendency to 
motion, and foices are not reasoned on as causing actual 
motion, but as exerting pressure. A similai improv'ement 
in terminology would be very salutary m many other branches 
of science. 

The habit of neglecting this necessary element in tlie 
precise expression of the laws of nature, has given birth to 
the popular prejudice that all general truths have exceptions ; 
and much unmerited distrust has thence acciiied to the con- 
clusions of science, v»hen they have been submitted to the 
jndgment of minds insufficiently disciplined and cultivated. 
The rough geneiafizations suggested by common observation 
usually have exceptions : but pimciples of science, oi in 
other words, laws of causation, have not Wiiat is thought 
to be an exception to a principle,” (to quote woids used on 
a different occasion,) “iS^ always some other and distinct 
piinciple cutting into the formei , some othei force which 
impinges'*' against the fiist force, and deflects it from its 
direction There are not a law and an exception to thut law, 
the law acting in ninety-nine cases, and the exception in one. 
Theie aie two laws, each possibly acting rathe whole hundred 
eases, and bringing about a common effect by their conjunct 
operation. If the force which, being the less conspicuous of 
the two, is called the ditsturhincf foice, pievails sufficiently 
ovei the other foice in some one case, to constitute that case 
what IS commonly called an exception, the same distuibing 
force probably acts as a modifying cause in many other cases 
which no one will call exceptions. 

Thus if it wei e stated to be a law of nntuie that all 

* It seenib luidly UPtesairy to bay that the tvord imptuye .it a gcnoi 
to eipresb colIl^IOB of forest i$ here iibed hy a figure ol speech, and not as ex- 
prettire of aJiy theory respecting the nature of force, ' 
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.ea\y ‘bodies fall to the ground, it would probably be said 
bat tbe losistance of tbe atmospheie, wbirb prevents a balloon 
from falling, constitutes tbe balloon an exception to that 
pietendecl law of nature. But the real law is, that all bea\y 
bodies t&YLd to fall ; ^and. to tbi& the* e is no exception, not e\en 
the sun and. moon ; for even they, as eveiy astronomer know-', 
tend townds the eaith, with, a force exactly equal to that 
with which the eaith tends towards them The resistance oi 
the atmospheie might, m the particular case of the balloon, 
from a misapprehension of what the law of giavitation be* 
sditl to pTS'ViJiil ovsT the law , but its chstuibing effect is quite 
as leal in every other case, since though it does not pi event, 
it letaids the fall of all bodies whatever The rule, and the 
so-called exception, do not divide tbe cases betiveen them : 
o.ich them is a comprehensive role extending to all ca&e'-. 
To call one of these concurrent principles an exception to the 
other, IB supeiftciah and contiary to the coirect piinciples of 
noraenclatiue and arrangement An effect of pieciseiy the 
‘same kiud, and ailsing from the same cause, ought not to be 
placed in two diffeicntcategoiies, meiely astheie doss or doec 
not exi't anothei cause piepondeiating over it,'’* 

« 

§ 6, We have now to consider accniding to what method 
these complex effects, compounded of the effects of many 
cinses, are to be studied , how we are enabled to trace eaeh 
effect to the concurrence of causes in which it originated, and 
ahceitam the conditions of its lecuirence — the circnmstancea 
in which it fnay be expected again to occur. The condition-, 
of a phenomenon which aiises from a composition of caines, 
may be investigated either deductively or experimentally 

The case, it is evident, is naturally susceptible of the 
deductiu'e mode of investigation. The law of an effect of this 
description is a lesult of the laws of the separate causes on 
the combination of which it depends, and is theiefoie in 
itself capable of being deduced from these laws. This is 
called the methfurdyn ion The other, or a posterwn method, 
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pro to proceed aceoidiag to the canoHs of wpeiimeatul 
aaquiry Coiisidenng the whole a^semhiage ot coocairent 
eauseti which produced the phenomenoa, as one biagle cause, 
it attempts to aiceitam the cauae in the oi’dinaiy manner, hy 
a comparison of instanoes. This secoal, method suhduides 
itself info two drffeient varmies. If it ineiely collates lu- 
atances of the effect, it is a method of pure oLservation, If 
It opeiates upon the causes, and tiies ditfeient comhinakoua of 
them, Hi hopes oi ultiinately liitting the precise eomhination 
which will produce the given total effect, it is a method oi 
espeniaent. 

In order more completely to clear up the nature of each of 
these three methods, and deteivmne which ot them descis'es 
the prefeieuce, it will be es-pedient (eontyj m ably to a favourite 
maxim ot Loid Chancellor Eldon, to which, thmigh it hat. 
oiten inclined philohopiucaliidictde, 4 deepei philosophy mil 
not lefuse its sanction) to “clothe them in cuciimsUnces.' 
\^e shali select for ^his purpose a case which as yet fmni&he* 
no rety bnlliaut example of the suocebs of* any of the thiee 
methods, but which is all the more suited to illustrate the 
difficulties inheient in them. Let lie subject of inquny be 
the conditions of health ancLdwease in the liuman bodv , 01 
{foi greater simplicity) the conditions of lecovery from a given 
disease, and m order to narrow the question still more, let it 
be limited, in the first insfcdnce, to this oneinqiiiiv Is, or i-, 
not, some particuUr medicament (meiCuiy, foi lUotaiice) a 
lemedy for the given disea'ie ? 

h'ow, the deductive method W'ould set out ffom known 
properties of meicurj, and known laws of the human body, 
and by leasuning from these, would attempt to diseovei 
whether mercury wull aefe upon the body when in the moibid 
voiidition supposed, in such a mannei as would tend toTestoie 
health. The espenmental method would simplj adflhmister 
mercury in as many cases as possible, noting the age, sex, 
tempeiament, and otliei pecuiiaiities of bodily constitution, 
the paiticulax form or vaziety of the disease, the particnUi 
stage of its progress, &c , remarking in which oi these cases »fc 
was attended with a salutary effect, and with what cireum- 
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stances it WA', on tlinse ocea'^ions com'bmed The method of 
wmpk olservatiou woTild eompaie instances of recovery, to 
find wbefchei they agreed in hanng been preceded by the ad- 
ininjstiation of meiciuy; or would compare iiistances of 
recovery with instances of failuie, to find cases ’ffhich, agiee- 
ing in all othex' lespects, differed only m the tact that mercury 
had been administered, oi tlat it Iiad not, 

§ 7. That the last of these three modes of investigAtion 
is .ippbcdblo to the case, no one has eter seriously contended. 
No Loiiclniions of value on a subject of such intricacy, ever 
vrcie obuined in that way. The utmost that conid losnlfc 
would be a I ague geneialimpiession foi oi against the efficacy 
of meicury, of no avail foi guidance unless ronlirmed by one 
of the olhei two methods, Not that the lesulta, which this 
luctliod stnbes to obUm. v.ouid not be of the utmost possible 
lalue it they could be obtained. If all the cases of recoiery 
■suiicb presented themselves, man exam mail on ezteudmg to a 
gteat numbei of inatances, were cd'ses in which meiriiry had 
bp('n adzu.Histeied, we might geneialiae with confidence fioiu 
this espeneace. and Tjould h,ive obtained a conclusion of leal 
value T)Ut no oiich for generalization can we, in a case 
of till' de'C'ipuoa, hope to obtam The leason is that which 
wo have spoken ol as constituting thecliaracteu'tic impeitec- 
tion of the Method of Agieemeut , Plurality of Causes. iSup- 
pOMng even, that nierouty does rend to tuie the distase, so 
many other causes, both natuial and aitificial, also tend to 
Ciiio it, that''theie axe &ure to be aimndant instanees of 
recovery in which mei cury has not been adanrustexed: unless 
indeed, the practice be to admmistei it m all cases ; on which 
supposition it will equally be found m the cases of thiliue. 

WheiT an effect lesults from, the umon of rnpuy caiises, tbs 
share whicT each basin the determination of the effect cannot 
in general be gieat - and the effect is not likely, even m its 
piesence oi absence, still less in its variations, to follow, eren 
appioximatnly, any'' one of the causes. Recovery fiom a 
dise,^ee is an event to winch, m eveiy case, many luSnences 
must concur Mercury may be one such mfiuence ; but ftom 

■tl 
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the . fact that there jiiciny other such, ]t v; ill neces-iaTily 
happen that although mercniy is adurumsteied, the j^atient 
foi ^vaIlt of other coucuniug influeceee, will often not reeovei, 
and that he often n til recover whoa it i& not adraiaistered, the 
other iavoiaahle laflueneeshemg sufficiently power ful •ppitbont 
it. Neither, theiefoie, will the lustacees of leooveiy agree m 
the adrcuniptiatiun of naeiCiuy, nor will the Instances of failuie 
agiee m it^ non-adtuimbtration. It is much if, hy multiplied 
, and accniaU I'etuins fioia hospitals and the like, we can 
collect that there aie lathei moia lecovenes and laihei fewe? 
failures when meicmy is adminit-tered than when it is not *, a 
rcfcult of iiery bccoadaiy value even as a guide to piactice, 
aud alioosc woithkas as a coatiihuhon to the throiy oi the 
subject.*' 

^ 8. The inapplicahilitj of the method of simple obser- 
vac, on to ascertain the conditiorib uf^ etiects dependent on 
many coiicurung causes baug thus r6coom„<'d, we shall ne^t 
inqiuia whetliei any gieatei benefat can be expected fiomtht* 


* Iti&juatlv remarled by Pro-fessorBnin.tn it choucli the Mptlioclg c>f.4giro- 
inant and DiffereouL ire rut ippI’C’!!! to (.‘aset, (nov ar* not- -wbiiUy 
uiVvCCfiMlilB (0 fie Method ol Coneoic’ta'it 'VanWiont "li a caviso Lappfj^ 
to ’icy done, llie effect "SiU also vwv alone a cause ud xaay oo tliivti 

t'Jif'lsJ Out under th« greUest corrplioaOoas T1 .,.b when tiif a})pet,te lor 
food jEcretsas inth the cold we caTu a stroiig er’dence of eoniies.ion, hetwet a 
theiiti two f i.ts. aUhourh utinr oiTPWTn&tancPS. way operate in the. same due - 
tom The c< 'S’gjcag' ol the le'-peeaTe pH.rte of the sun tod 2 »con je the action 
Cit the t.des may '''& effii,.ted, to acertam dtgithot ctat'nrji, by tho vaiiOiotiS 
of the amoiiat .aicurJ’rg to thd pofitwns of the two attrnitwe hofiios By A 
Bpries or expemnents of CoBCOisitant Vjmtions directed tri ascertain tie 
elimination ot mtroe-ea front the huhiin boJj vitKiei varieties of Muscular oscr- 
mse, Hi Partefe obtained the reijariAhle fsjuthtsioM that a vmsdB erowo 
dviicg ezeruiBL and lotes tulk dunug the subswiiiant rest {Ltmu, ii 8 ) ) 

It is, no doubt, ofteE possible tc stogie out the lufiueaf in *CAU&e& h tm 
among a grwf, pumoer ot more oontoiaituits, ly noting wflat nro tlio irto- 
cedents, a vdiJation in which is followed hr lArTation in tic ‘fTeU But 
whsii there are mittj influeDcmg cdu-es no use uf theia greatly prod tivft'.iimg 
oveai the rest and acpeoidUy -wiiea some of these are ‘ioctmmliy eiunmng it ivi 
Kf^Tcely oTcr possible to trace tuth a lelation Iwlveea the r=U]dtiotiv o| the 
effect uni thote of aaj one cause, sii would enable us to tiSigii to cliat cause its 
real share ui tie proJachon of the effect 
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ythei bland of the u po^Uno inetl ofi tiafc ttIi di proceed 
by <1 re tly tij tig d fieient combtuat cms <,'f eau'ies, edbe 
T-rt he ally piodueed Oj. iounci m nature, and taking notice wbat 
If; tbeir eScct as, foi example, by actually trying the effect ai 
mercury, m as many diffeient eueiimstancc'^ possible. Ihi- 
method differs from the one whieh we have just examined, in 
tuinmg onr atte-ation dneetlj’to the causes oi agents, lustead 
ot tmniijg it to the effect, ipcovery horn the disease. And 
fince, as a general rule, the effects of causes are tur more » 
accessible to oni study than tlie causes of effect?, it is natural 
to think that this method has a much, better chance oi proving 
successiul than, the foimer. 

The method notv under consideration is c.illcd the Em pi- 
neal Aletliod*, and in order to estimate it biiily, we must 
suppose it to he completely, not incompletely, empiiical, We 
inuist exclude fiom it erpr3’thing wlmli partakes of the natuie 
7 ipt of an experimented but of a deductive opeiaticn. If for 
^in^bfance we try expeiiments with mercury upon a peison lu 
heahh.m mclei to afcceitaiathe geneiallavus of itt action upon 
the human body, and then reason fiom these laws to deteimme 
how it will act upon persons affected with a particular disea»tu 
ilus miy be a really effectual mAliod, but this is deducfiuu, 
Ihe cKpeiimciital method does not derive the law of a com- 
plex case from the simplev laws wliith conspire io produce it. 
but makes its expeiiments diiectly upon the comples: case. 
Wo must make entire abstraction of all knowledge of the 
simplei tendencies, the modi operaadi of mercur}^ in detad. 
(Jtu ospeiimentation must aim at obtaining a direct answei to 
the specific question, Does or does not mercury tend to cuie 
the paiticular disease 

Let 41s see, theiefore, how far the case admits of the 
observan^ of those rulob of expeiimcntdtion, whieli it is found 
necessary to observe m other cases. 'V\hen we devise an es- 
ppriment to ascertain the effect of a given agent, there arc 
cettihn piecaiitions wiiich we nevei, if we can help it, omit 
In the fiist place, we intioduce the agont into the midst of a 
set* of circumstances which we have exactly ascertained. It 
needai baldly be remarked how £11 this condition is from being 
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real aecl in any case connected with the phenomeaa of life ; 
how far we ave iiom knowing' what aie all the circumstances 
which pre-esist in any instmce in which mercui j is admi- 
nibtered to a living heiag. This difficulty, however, though 
in&upeidhle m most cases, may not be so in all ; theic aie 
isometimes coacuirences of many cmses, in which we yet know 
accuidtely what the causes aie. Moreovei, tlie difficulty may 
he at'^enuated by safficieut multiplication of experimeutri, lu 
circuinslances leadeiiug it improbable that any of the im- 
knowa causes*Khould exist mthem all. But when we have got 
clear of true obstacle, wo encounter another still more serious. 
In other cases, when we intend to try au expciiment, we do 
not reckon It enough that tkeie be no cucmnstanco m tho 
ease the presence of which is unknown to us. We retjuiie 
also that none of the ciicumstam es winch wp do know, shuli 
have effects susceptible of being confounded -witli tJioso of 
the agents whose propeities we wish to.studj, Wc take fiio 
ulmost pains to exd^udeall causer, capable of eomposiiioii ivuTi 
the given cause t or if foiced to let m any such caii»c‘^, Wf tuKfj* 
care to make them such that we can tompnle and allmv tor 
theii influence, so that the effect of the given cau'.c may, attej 
the ^ubduction of chose othei etfei tsjbe apparent as a ro^^idual 
phenomenon. 

These piccaations aie inappbcible to such cases as w*- aio 
now cousideiing. The mercury of oai expeiucent being tiled 
with an unknown multitude (or even let it be a known multi- 
tilde ) of other laflueaeing cireumstances, the mere fact of ilma 
being influencing cucum^tances imphes that they clj«g)use the 
etfecT of the meiciiry, and preclude fioin knouuig whether 
it has any efiect m not. Unlesa we already knew wiiat and 
how much is owing tu eveiy othei circumstance, ^that i.^, 
unless we suppose the very problem solved which wo are cuu- 
sidenng the means of bohing.) we camint tell that ttose otlur 
ciicnmsiantes may not have prodmed the whole of the ofioct, 
mdependeatly oi m en in spite of the mercury. The M«>fchod 
of Difference, in the ordinaiy mode of {is use, namely, uy 
Comparing the state of things following the experiment v^th 
the state which preceded it, is thus, in the case of intermyituro 
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of effects entirely onavaJmg' , because other causes than that 
v.bftse effect we aie seeking to determine, hare been operating 
during the tiaaasdtion. As for the other mode of employing 
the AJetbod of Difference, namely by comparing, not the same 
case at two different periods, but dififeient cases, thia m the 
present instance is quite cbixaerica}. In phenomena so com- 
plicated it is questionable if two cases, similar m all respects 
but one, ever occurred ; and were they to occur, we could not 
possibly know that they were so exactly similiar. 

Anything like a scientific use of the method of experiment, 
in these complicated cases, is therefore out of the question. 
We can. generally, even in the moat favourable eases, only 
discover by a succession of trials, that a certain cause is wri/ 
often followed by a certain effect. For, lu one of these con- 
juuet effects, the portion which is determined by any one of 
the influencing agents, is usually, as we before remaiked, but 
small ; and it must be a more potent cause than most, if even 
tbs tendency which it leally exerts is not thwarted by other 
*eQdencie3 in nearly as many cases as it is fulfilled. Some 
causes indeed there are which are more potent than any 
CO untei acting causes to which they ate commonly exposed ; 
and accordingly there are some tiiitbs in medicine which are 
sufficiently proved by direct expeiiment. Of these the most 
familiar are those that relate to the efficacy of the substances 
known as Specifics for parbcuUr disea«es : quinine, col- 
chicum, lime juice, cod liver oil,”* and a few others. Even 
tl’ieseare not invanably followed by success ; but they succeed 
m so large a proportion of cases, and against such powerful 
obstacles, that their tendency to lestore health m the disordeis 
for which they are prescribed may be regarded as an expen- 
menial truth t 

* Bajti’s Loi/ic, u 360 

f tVhst IS said in ^^le text on tJie of the experuneBte! 

jiieftods to zTtolira particular quettiont of niedira] treatment, doe’? not ustract 
• from pfiu'ncy in aneertumug the ?enerril laws of the ftiim-il or liutnaa 

si'slom The functions, ter example, of ttio different classes of a errss h.ivfi 
been di'-eo'ered, a*id probablj uoiild onlj have teen diseorered, by espen- 
hvmg mixnals Oboervatiun and espenmett Are tie ultimate basi^ 
of aU inowledge from fh^a we obtsuit the elementary k-ws of Me, as we 
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If so little can be done by the eipenmental metbod to 
determme tbe conditiuns of an effect of many combined cames, 
in tbe case of medical science ; still less is tbis metbod app] i- 
cable to a class of phenomena more complicated than even 
those of physiology, the phenomena of politics and hiatoiy. 
There, Plurality of Causes exists in almost boundless excess, 
and effects are, for tbe most part, inextricably interwoven 
with one another To add to the emhanassment, moat of the 
inquiiies in political science relate to the piodaction of effects 
of a most ffomprehensive description, such as the public 
wealth, public security, public moiality and the like : results 
liable to be affected direcdyor indiiectly either in oi in 
mi7ius by nearly eveiy fact which exists, oi event which occurs 
in human society. The \ulgar notion, that the safe methods 
on political subjects aie those of Baconian induction — that the 
true guide is not general reasoning, but specific experience — 
will one day be quoted as among the most unequivocal marks 
of a low state of tiie speculative faculffiles in any age in whMcli 
it is aoci edited. Nothing can be more ludicrous than the soit 
of parodies on expeiimental reasoning which one is acciiS" 
tomed to meet with, not in popular discussion only, but in 
grave treatises, when the^affairs of nations are the theme. 
‘•How,’’ it is asked, “'can an institution be bad, when the 
country has prospered under it “ How can such or such 
causes have contributed to the prosperity of one country, 
when another has prospeied without them Whoever makes 
use of an ai gument of this kind, not intending to deceive, 
should be sent back to learn the elements of same one of Ihe 
inoie easy physical sciences. Such ledsoneis ignore the fact 
of Pluiality of Causes lu the very case which affords the most 
s'gnal example of it So little could be concluded, in such a 
case, from any possible collation of indnidual inst,»ices, that 
ev en the impossibility, m social phenomena, of nutking arti- 
ficial experiments, a circumstance otherwise so prejudicial to 

otUin all otter elementary trutlis It is in dunlinij witli the eomplc^coml i 
nitions that the a\perimerital method', are for the most pait illuTOrj ,uiU tlw 
dednehTO mode of miestigation must he mToked to diaBUtangle tha^com. 
plestty 
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rlirectly inductive inquiry, hardly affmds, inthis case, add'- 
tioiidl reason of regret. For even if we could try experiments 
upon a nation oi upon the human lace, with as little scruple as 
M. Magendie tried them on dogs and labbits, we should never 
succeed in making two instances identical in every respect 
except the presence or absence of some one definite cireum- 
btance. The nearest appioach to an espeiiment m the philo- 
bophical sense, which takes place in politics, is the introduction 
of a new operative element mto national affairs by some 
special and assignable measure of government^ such as the 
enactment or repeal of a paiticular law. But where theie are 
so many influences at woik, it requires some time foi the in- 
fluence of any new cause upon national phenomena to become 
apparent ; and as the causes operating in so extensive a sphere 
ait not only inflnitely numerous, but in a state of pexpetiul 
alteiation, it is always certain that before the effect of the new 
cause becomes conspicuous enough to be a subject of induc- 
tion, so many of the other influencing eircfimstance swill have 
’changed as to vitiate the experiment 

Two,theiefore, of the three possible methods foi the study 
of phenomena resulting from the composition of manj causes. 


^ Proff'S&orBiin, tliouglioonemrmggpiiprdllyni IhR Tie vs expressed in this 
chapter, sfems *0 estimate triure highly than I do the Miope for apenflc esperi 
riKiitjl etidetiCti in polities {JjvfiiG, ii Sod— uS 7 ) Thurc are, it is true, as ho 
ronicrhs (p 3 . 16 ) soma cases “■ vhen an agtnt suddenly introducad is almost 
inst,int.iU(.ouf.ly followed hv some oth'T cliinges, as vhen the aimounaement of 
A hplnm.Ltic rifjjtnre betveon two iiat'ons is followed the same day liy a 
dtraiigcmcjnt of the money market ” But this expeiiraeut would ho quite in- 
concluMve merely as an experiment It can only eui.-e, as iny experiment moy, 
to verify the conclubiOTi of a tledixction ITniess we aheudy knevhy out ktov- 
lidge ot till motives wbioh act on busmess men, tint the prospect o± war if iiifa 
to del ingaHie munoy-mirket, we should neier hare been able to pioae a con- 
nexion betv'(»a the two facts, unless after having ascertained hi&lnricilly th it 
the one followed the otbei tn too groat .1 number of mstinces to be eousisteut 
with their having been recorded with due preerfutions Whoever has earefuily 
ixainiufd any of the attempts continually made to prove economic doetnnea 
by ■'U^i 11 recital of instances, knows well how futile they are It always turns 
out th .t the circumstanoes ol sc.rreely any of tho ciseo have been fulh stated 
and".hit esses in equal or greater numbers, luve been omitted, which would 
hi\ e tended to an opposite concluB.on. 
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being, from the very nature of the case, inefBcient and illu- 
sory, there remains only the third, — that which considers the 
causes separately, and infers the effect from the balance 
of the different tendencies which produce it in shoit, the 
deductive, or a pno'"i method. The more particular con- 
sideration of this intellectual process requiies a ehaptei to 
itself. 



CHAPTER XI. 


OB' THE DEHUCTIVE METHOD, 

^ 1. The mode of JEVestigatioa -whiob, from, the proiecl * 
mupphcHiilitj of direct methods of ohsexvation and expen- 
ment, lemaiaa to us as the mam souiee of the knowledge we 
posse Bs or can acquire i expecting the coudiUont,, and laws of 
recurrence, ot the more complex phenomena, is called, m its 
must general expression, the Deductive Method ; and consi-^ts 
ot three opeiutions , the £it,t, one of diiect induction . the 
second, of jatiocmation , the third, of verification. 

I call the fimt step »in the piocess an iq^^uetive operation, 
hecause there must-be a diiect induction as the basis of the 
whole ; though m many particular investigations the place 
ot the induction may he supplied hy a prior deduction , but 
the piemises of this niior deduction must have been deiived 
fiom induction ’ 

The problem of the Deductive Method is, to find the law 
ol an eiilict, from the laws of the different tendencies of which 
it IS the joint lesult. The first requisite, therefore, is to know 
the laws of thoaC tendencies , the law ot each of the concuirent 
causob and tins supports a previous process of obseivatioii 
or exponmen * upon each cause separately ; or else a previous 
d<d'!';l-ion, which aho mu'^t depend for its nltiinatp piemnes 
on observation oi expeiunent. Thus, if the subject be social 
or hihtonc^^l phenomena, the piemises of the Deductive iilethod 
must, be the laws of the causes which deteimme that class of 
pluiiioinena , and those causes are human actions, togethei 
whh the geiieml outward circnmstaates under the influence id‘ 
'* ■whiclAuaukiud are pdaced, and which constitute mans posi- 
tion on the cAith. The Deductive Method applied to social 
phenomena, must begin, theiefore, by investigating, or must 
suppose to have been already investigated, the laws of human 
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-uiioa, and those properties of outward things by which the 
actions of human beings m society aie deteimmed. Rome ot 
these general buths will naturally be obtained by obseiiatiun 
and experiment, others by deduction • the more complex laws 
of human action, for example, may be deduced fiom the 
snapler ones , but the eimple or elementary laws will always, 
and nei’essariiy, have been obtained Py a directly inductive 
process. 

To a^ccitain, then, the laws of each sepaiate cause wlucli 
takes d shaiela pioducing the effect, is the firsJi de&jdeiatum 
of the Deductive Method, To know what the causes are, 
which must be subjected to this process of study, may or may 
not be difficult. lu the case last mentioned, this first condi- 
tion IS of easy fulnlment. That social phenomena depend on 
the acts and mental impressions of human beings, neiei could 
have been a matter of any doubt, however imperfectly it jj>ay 
liuve been known, either by what l^ws those impiebsions 
and actions aie governed, or to what social consequences their 
laws natmally lead. Keither, again, after physical scuiUoiT 
had attained a certain development, could there be any loal 
doubt where to look foi the laws on which the phenomena of 
life depend^ since tliey mur.t be the mechanieal and chemical 
laws of the solid and fluid sabstances composing the organized 
body and the medium in which it subsists, togethei with the 
peculiar vital laws of the different tissues constituting the 
organic stmeture. In other case.s, leally fax moie Mmple ihau 
these, it was much less obvious in wliat quarter the causes 
\,eie to be looked foi : as in the case of the celestial pheno- 
mena Until, by combining the Jaws of certain eau'^cs. itwas 
found that those laws explained all the facts which experience 
bad piovetl concerning the heavenly motions, and led to pie- 
diotions which it always veufied. mankind aeier knew that 
those ^£Jer’e the causes. But whether we are ahieSo pik the 
question before, or not until after, we have become capable of 
answering it, in either case it must be answered ; the "bws of 
the different causes must be ascertained, befoie we can proceed 
to deduce from them the conditions of the effect. 

The mode of ascertaining those laws neither ia, noi^i.an be 
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mv" other tbatt the fourfold methoa of espeiimeutal inquiry, 
alieiidy discussed A few remarks on fclie application of that 
method to cases of the Composition of Causes, are all that is 
reciuifeite. 

It is obvious that we cannot expect to find^ the law of a 
iendency, by an induction from cases in which the tendency 
lb ooniitoi acted. The laws of motion could never have heen 
hioug'ht to light from the observation of bodies kept at rest 
by the eqiulihuuin of opposing forces. Even where the ten-, 
dency is not, in the oidiuaiy sense of the word^coiinteiacted, 
hut only modified, by iuvmg its effects compounded with the 
effects aiising from some other tendency or tendtnuesjwe aie 
otill in an unfavourable position for tracing, by means of such 
cases, the law of the tendency itself. It would have been 
scarcely possible to discover the law that every body m motion 
tends to oontinue moving in a stuight line, by an induction 
fioin instances in which the motion is deflected into a curve, 
l!y being compounded nulb the effect of ai!i acceleiating force. 
vNotwithbUnduig the jesources afforded in this descaption. of 
cases by the Method of Concomitant Tauations, the principles 
of a judicious experimentation presciihe that the law of each 
of the tendenciea should be studyid, >f possible, in oases in 
which that tendency upeialPs alune, or in combmaiion with 
no agencies but those of which the effect can, horn pievious 
kijowlcdge, he calculated and allowed, for. 

Accouhngly,in the cases, miforuinately very nunaerous and 
anpoitant, in which the causes do not suffer themselves to be 
yqjmated an4 observed apart, there is much difficulty w laying 
down with due certainty the inductive foundaUon necessaiy to 
buppoit the deductive method- This difficulty is most of ail 
vonspicnous in the case of physiological phenomena . it being 
..olJoiu jjosnhle to aepiaiate the ditfcrent agencies which cid- 
lectivfely tJompose an oiganixed body, without destroying the 
phenomena winch it is our object to investigate : 

life, iD creatures wa dissset, 

We lose W, m die moment we deteet 

And foi this reason I am inclined to the opinion, that phj- 
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<ao 1 og 7 (greatly and rapidly progrt&sive as it now is) in embar- 
rassed by greater iiatuial difficulties, and is piobably susccpf f- 
ble of a less degree of ultimate peifection, than even tlieteou.d 
science ; inasmttcli as it is possible to study the laws .uitl 
operations of one human mind apart from of her misds, luueh 
leas impel fectiV than we ean study the lawa of one organ ui 
tissue ot the human body apait from the othei organs or 
tissues. 

If has been judiciously lemarked that pathological facts, 
or, to speak in- common languagf , disea'-cs in tbeir diffcient 
fcijus and degrees, afiord in the case of physiological invcbti- 
gation tile most t'ahiable equivalent to evpf'nmem atic'ii pro- 
perly so called ; inasmuch as they otten exhibit to us a dcflinte 
disturbance in some one organ or organic funclitwi, the remain- 
ing organs and functions being, m the firet iustance at least, 
unaffected. It is true that fioro the pcipetual actions and 
rcaetion‘5 winch are going on among all paits of the oigaum 
economy, there ean''h6 no prolonged disiuibance in any oud 
function without ultimately involnug JHECuy of the othei s ; 
and when once it has done so, the etpariment for the most 
part loses its scientific lalue. All depends on observing the 
early stages of the deiangergent ; which, unfortunately, are of 
necessity the least maiked If, however, the organs and func- 
tions not distorhed in the first instante, become aifccted in a 
fixed Older of succession, some light is Iheieby thrown npmi 
the action winch one organ exercises over another and wc 
occas'ouaily obtain a series of effects ■which we can refti with 
some conudenee to the origmal local derangement , but for 
this it i« necessary that we should know that the original 
derangement ‘cas local. If it was what is teiroed constitu- 
tional, that 13, if we do not know in what parr of tbs animal 
economy it took its use, oi the precise uafme of the tusnurb- 
aace whiuh took place in that pait we are unable 'lo deter- 
mine -which of the -various derangements wast-ausa and -which 
effect; which of them weie piodnoed by one ai3oihci,4ind 
which by the direct, though perhaps tardy, action of the 
oiigmal cause, t 

Be&ides natural parhological facts, we can produce patho- 
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log cal facts art.fie..a.lly , we ca» try espeiiments, even m the 
popular Reuse of the term, hr subjecting the living being to 
some external agent, such as the mercuiy of our foraer ex- 
ample, 01 the section of a nerve to aseeitain the functions of 
different parth of the nervous system. As this espemnenta- 
tion IS not intended to obtain a cliiect solution of any prac- 
tical CiUOntion, but to discover general laws, from which 
afterwards the conditions oi any paitioular effect, may be ob- 
tained by deriuetioa ; the best cases to select are thoof of which, 
the ciieiimstauces can be best ascei tamed ; ancJsuch aregene- 
laliy not tho,© zn which theie is any piacticai object in view. 
The expel iinents aie best tiled, not m a state of disease, which 
Is essentially a changeable state, but iu the condition of 
health, comparatively a fixed state. In the one, unusual 
ageneier are at work, the results of which we have no means 
of piedioting; in the othei, the course of the accustomed 
ph.yajologioal phenomend would, it may generally be presumed, 
reuiain undistuibed, weie it not for the distuibing cause which 
* wo intioduce. 

(Such, with the occasional aid of the Method of Concomi- 
taut YaiiatioHb, (the latter not less incunibeied than themoie 
elfemdritary methods by the peculiei difficulties of the subject,) 
are our induriive resources for ascertaining the laws of the 
causes considered sepaiately, when we have it notm our power 
to inaketual of them in a state of actual separation. The 
tn&HfSciency of these jpsouices zb so glaiing, that no one can 
lie sill prised at the backward state ot the science of phjsio- 
lugv , m wSich indeed our knowledge of causes is so imper- 
leei, that we can neither explain, nor could without specific 
txpeiience have pi'ediotod, many of the facts whichare certified 
to us by the most oidinary ohseivation. Fortunately, we are 
mucJi better zaforoied as t<? the empirical laws of the pheno- 
nicna. that is, the uniformities respecting which we cannot 
yet decide whether thej are cases of causation, or mere results 
of i\ Jfot only has the oider in which the facts of organiza- 
tion and life successively maoifeat themselves, fiom the first 
ge'^m of existence to death, been found to be uniform, and 
\ery aocuiately aaeei tamable; but, by a great application of 
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the Method of CoDcomJtant Variationt, to the entiie* fards rd 
comparative auatomjand ph vsiology, the characteriiStic oi gnoic 
stTUctoxe conespoHding to each class of funcuon? has been 
detennmed with considerableprccision. MHiether these organic 
conditiont! are the whole of the conditions, and in rnony eaccs 
whether they *are conditions at all, or mere collateral effect'? ot 
some common cause, we aie quite ignorant , nor aie we ever 
likely to know, unless we could eonslruct an oiganized bo<l}', 
and tiy whether it would live- 

Undei siifth disadvantages do we, in cases ot this descrip- 
tion, attempt the initial, oi indnctire step, in the application 
of the Deductive Method to complex phenomena. But sin h, 
fortunately, is not the common case In general, the laws < t 
the causes on which the effect depends may be obtained by 
an induction, from corup^uatnely simple inatanoee, or, at the 
worst, by deduction troin the kws of simpler cause?, h> 
obtained By simple instances are meant, ot coarse, there 
in which the actioif of each cause was not intermixed or mtof- 
fered with, or not to any great extent, by hther causes whose' 
laws weie anknowu. And only when the indimtion which tar- 
nished the premises to the Deductive Method rested on such 
instances, has the applicati^ of such a metliod to Ihe aseei- 
taininent of the laws of a complex effect, been attended with 
bnlliant results, 

§ 2. 'When the laws of the caiwes have been a'icertained, 
and the first stage of the great logical opeiation now und^j 
liiboussion satisfactorily accomplished, the second 'part folinw^i; 
that of determining from the laws of the Criuses, wlmt effect 
any git en eomhination of those causes will produce. This is a 
process of calculation, in the wider sense of the tei m and v ei y 
often in voltes processes of calculation in the narrowest sense. 
It IS a ratiocination , and when our knowledge of the causes 
IS so perfect, as to extend to the exact numeiical laws wlach 
they observe m producing then effects, the iatioeination^,ay 
reckon among its premises the theorem?? of the science of 
number, in the whole immense extent of that science Fot 
only are the most advanced truths of mathematms often 
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req 1 reri to eaable us to compu e aa effect, the numerical law 
of wLach we already Imow , hut, even by the aid of those most 
advanced truths, we can go but a little way. In so simple 
a case as the common problem of three bodies gravitating 
towards one .inothci, with a force directly as thei’- mass and 
inversely as the square of the distance, all the itsources of the 
calculus have not bithorto sufficed to obtain any general tsolu- 
tion but an approxim.ate one. In a case a little more compiev, 
but still one of the simplest which arise in practice, that of the 
mol ion of a piojectile, the causes which affect the velocity and"* 
range (for example) of a cannon-ball may be all known, and 
cetuunted j tlie force of the gunpowder, the angle of eleiation, 
tht dcnsiiy of the air, the strength and directiou of the wind; 
hut it IS one of the most difficult of mathematical problems to 
I ombint ,dl these, so as to determine the effect lesulting from 
then collective action. 

Bc‘-idcs the thcoiems of number, those of geometry ako 
-tome in as premises, itheie the effects taW place m space, and 
( finolve motion anti estensioo, as in mechanics, optics, acous- 
iio, astronomy. But when the complicatjon increases, and 
the effects are undei the inQnence of so many and such smit- 
ing f<iURf‘S as to give no room either for hved numbers, oi foi 
straight, lines and legular corves, (as in tht case of physio- 
logical, to say nothing of mental and &ncial phenomena,) 
the 1 tWb of number and extension are applicable, if at all, 
oi.ly on that laige scale on which precision of details becomes 
unimportaut. Although these laws play a conspicuous pait 
in the mostyitnkiug examples of the investigation of nituie 
by the I>eductive IMethod, as for example in the ffewtonian 
theory of the celestial motions, they are by no means an mdis- 
pensable part of every such process. All that is essential m 
it 18 reasoning from a general law to a particular case, that 
IS, determmng by means of the particuiiir circumstances of 
that case.whdt result is required in that instance to fulfil the 
la,w. Thus in the Torricellian experiment, if the fact that an 
has weight bad been previously known, it would have been 
ea*sy, without any numencal data, to deduce from the geneial 
law of eqmbhriooi, that the mercury would stand m the tube 
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at su tL a h ght tliat the c lumn of merciiry wo i] t xietly 
balance a cokimn of the atmospheie of eqnal diarnetei ; 
becdn.?e, othenrise, eqmlihiium would not exist. 

By such ratiocination'! fiom the sepaiate laws of the 
cinsesjwe may, to a eeitam extent, succeed lu ausneamg 
either of the following <iuestions : Given a certain comli- 
nation of causes, what effect will follow ? and, What eoinhi- 
notion of causes, if it existed, would produce a given effect ^ 
In the one case, we dcteiimne the effect to be expeefeJ in any 
•-oi mples cnciimstances of which the different elements are 
known : in th*e other case we leain, accoiding to what law — 
under what antecedent condition'! — a gl\en complex cth cl 
will occur. 

§ 3 . But (it may heic he asked) ne not the same argu- 
meiits by which the methods of direct obsenation ind expe- 
iiment weie bet abide as illi^oiy when oppjied to tlie l.iws of 
c implex phenomena, applicable with equal force again&f, th^ 
Method of Deduction? 'When m every, bingle nistanc!' a, 
multitude, often an unknown multitude, of agent it^, aio 
clashing and comhining, what beenuty have we that in our 
caniputdtioii u pnon we have iaken all thct-e into oni leckon- 
mg? How many must w5 not generally be ignoiant of? 
Among those which we know, how probable that some ha\e 
been overlooked, and, even were all included, how vain tin 
pietenee of summing up the effects of many causes, unless wt 
know accurately the nunierical law of each, — a coiidition m 
most cases not to he fulfilled; and even when it ij fullilJcd, to 
make the calculation transcends, in any hut very simple ca-e , 
the utmost powei of marhematical science with all its mo->t 
modem impiovements. 

These objections have real weight, and would be al(<'ogether 
unanswerable, if there weie no test by which, when employ 
the Deductive Method, we might judge whethei an eiroi 
of any of the above desciiptions had been committed oi not 
Such a test howev er there is audits application foims, under 
the name of Veiification, the third essential component pait of 
the Deductive Method ; without which ail the results it can 



TILL 1 SDIJ T TB METHOD 


537 


give have little other lalue than that of coajectuie. To 
w.inant leliariee on the general concliifeiona anived at by 
dedi.ctum, these conclusion's must be found, on careful com- 
paiison, to accoid with the leaiilts of direct obaeiiation 
■\\ herever it can be had. If, ^vhen we have experience to com- 
paic with them, this expeiience confirms them, Ve may safely 
tr i-'t to tifin 111 othei cases uf which our specific experience 
is yet to come. Bui if our deductinns have led to the conclu- 
sion ufio L fro/n a pai tieulai combindtion of causes a given etfect 
V oil id result, then in all known CdMOS where tha^t combination’ 
can be shown to have existed, and where the effect hao not 
1 ( llowed, we must be able to shoiv (oj at least to make a pro- 
bable siirmise’) what fnwtiated it if we cannot, the theory is 
im]uufect, and not yet to he lebed upon. Nor is the veiih- 
c.*nnii complete, unless some of the caisea in which the thooiy 
home out by the obseived lesult, are of at least equal com- 
jjh'iiiy vMtli any othei cabes in which its application could be 
(fciilh d for ' 

, It direct obhervatioH and collation of instances have fur- 
lii'hcd us with any empuieal laws of the edect fwhetbeL true 
II. all observed cases, or only tme for the most pait), the most 
tfictbual vciihcation of which tho theoiy could be susceptible 
would bo. that it led deducts ely to those empiiicallawb ; that 
the uiatoimitie^, whether complete oi incomplete, which were 
oI)soived to exist among the phenomena, were accounted for 
by the laws of the causes — weiesuch as could not but exist if 
those be leally the causes b) which the phenomena aie pro- 
duced. Thii& it was veiy leasonably deemed an essential 
lequisite of any true tlieoiy of the causes of the celestial 
motions, that it should lead by deduction to Kepler’s laws , 
which, accoidingly. the Newtonian tbeoiy did. 

Inordei. theiefoie,to facilitate the verification of theories 
obtained Vv deduction, it is impoitant that as many as pos- 
sible of the empiiioal laws of the phenomena should be as- 
certained, by a comparison of mstances, conformably to the 
Mct^iod ot Agreement , as well as (it must be added) that 
th^ phenomena tliembelres should be described, in the most 
comprehensive as well as aeeuiate manner possible ; by eol- 
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lectmg from tl e obsorvat on of parts, tbe r nplest poss 1 Ic 
correct expressions tor tbe coiiespondmg wlioles. ns ^Yhe^l tlif 
series of the observed places of a planet was fiist cspiesscd by 
a circle, then by a system of epicycles, and subsequeiiily by an 
ellipse 

It IS -worth rcmaikm^, that complex instances whnh 
would have been of nou=efoi the disci>\eiyot the simple laws 
into -which we ultimately analyse their phenomena, neieithe- 
iess, -when they have served to veiify the analysis, becomt 
‘'additional evidence of the laws themsehes, Althongh wr 
could not have got at the law from complex cases, still win n 
the law. got at otherwise, is found to be in accordance wii n 
the result oi a complex ease, that case becomes a new ex]te! - 
ment on the law, and helps to confirm -w'hat it did not .isgist 
to discover It is a new trial of the piinciplc in a ditfercnt “■( t 
of circumstances ; and occasionally serves to eliminate some 
circumstance not pievioiisly excluded, and the exclusion oi 
which might require an expeiiment impossible to be executed. 
This was stiikingly conspicuous in ther-example foimeily*' 
quoted, m which the ditfereuce between the obseived and the 
calculated velocity of sound was ascertained to result trom tl < 
heat extiiCtUted by the condensation which takes place in each 
souoious vibiation. This was a trial, m new circumstances, ot 
the la-w of the development of heat by compression , and it 
added mateiually to tbe proof of the um-versality of that la-w. 
Accordingly any law of nature is deemed to have gained in 
point of certainty, by being found to explain some complex 
case which had not previously been thought ot m connexion 
■with it : and this indeed is a consideration to -which it is the 
habit of scientific inquirers to attach rather too much value 
thsn too little. 

To the Deductive ^lethod, thus characterized in^ts three 
constituent parts, Induction, Katiocination, and Verification, 
the human mind is indebted for its most conspicuous triumphs 
in the investigation of nature. To it -we owe all the theoiies 
by which vast and complicated phenomena are embraced under 
a few simple laws, which, considered as the laws ot tliose 
great phenomena, could never have been detected by their 
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direct study. 'VV c may form some eoueeptiou of ■what the 
method hds done for us, from the case of the celestial motiont. . 
one of the simplest among the greater instances of the Com- 
position of Causes, since (except in a few cases not of primaiy 
impoitance) each of the heavenly bodies may he considered, 
■without mateiial inoccuiacy, tohe never at onetime influenced 
by the atti action of moie than two bodies, the sun and one 
othei pUnet or satellite ; making -with the reaction of the body 
itself, and the foice generated b\ the body’s own motion ami 
acting in i he direction of the tangent, only /onr different’^ 
agents on the concurrence of which the motions of that body 
depend ; a much smallei number, no doubt, than that by which 
any other of the gieat phenomena of nature is determined or 
modified. Yet how could we ever have asceitained the com- 
bination of forces on which themotions of the earth and planets 
are dependent, by merely comparing the oibits or velocities 
of diflerent planets, or the difterent velocities or positions of 
the same planet ^ Notwithstanding the regulaiity v hieh mani- 
-iifcsts itself in those motions, in a degree so rare among the 
ctiects of concmience of causes, and although the periodical 
recun once of exactly the same effect, affords positive proof 
that all the combinations of causes which occur at all, recur 
periodically ; vre should not have known what the causes were, 
if the existence of agencies precisely similar on our own earth 
had not, foitunately, brought the causes themselves within the 
reach of experimentation under simple ciieumstances. As ve 
shall have occasion to analyse, fuitber on, this giest example 
of the Method of Deduction, we shall not occupy any time 
with it heie, but shall proceed to that secondary application of 
the Deductive Method, the result of which is not to prove laws 
of phenomena, but to explain them. 


CHAPTEK Xri. 


OF TUB EXPLANATION OF LAWS OF NVTUSJB 

§ 1. The deductive operAtion bj which we dcuve the 
law of an effect from the laws of the causes, the concurrence 
uf which giMis use to it, may be nuclei taken eithei foi the 
puipuse of discoveiing the law, or of explaining a law already 
discovered The word ex^hs, notion occurs so continually and 
holds so important a place in philosopliy, that a little time 
spent m fixing the meaning of it will be piofitably employed 
An individual fact is said to be explained, by pointing out 
its cause, that is, by stating the law oi laws of causiition, of 
wlach its production is an. instance. Thu‘' a conflag-mtion is 
explained, when iff is> pioved to have aiisen fioni a spa*k 
tailing into the midst of a heap of combbstibles. And lu o' 
similai manne],alaw or unifm rnity in nature is said to be 
explained, when another law or laws are pointed out, of 
vliich that law it-elf is bu^a case, and fiom wbiciiit could be 
deduced 

§ 2. Theie are tin ee distinguishable sets of circumstances 
m winch a law uf causation may be explained from, oi, a> it 
also IS often expressed, resolved into, othei laws 

The hrst i? the case already so fully eofeidered . an 
intei mixture of laws, producing a joint effect equal to the 
sum of the effects of the causes taken separately. The law 
of the complex effect is explained, by being resolved into tlie 
separate laws of the causes which contribute to Thut,, 
tlie law of the motion of a planet is resolved into Tile law of 
the acquired foice, which tends to produce an umfoim motion 
in the tangent, and the law of the centripetal force which fendn 
to produce an acceleiating motion toward?, the sun ; the leal 
motion being a compound of the two f* 

It 13 necessary here to remaik, that in this lesolutioa of 
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thf law of a uomplex effect, the 1 ws of wh h t a cotnpoTind f 
are not the only eletnentf}. It is resolved into the laws of the 
separate causes, toj'ether with the fact of their coexistence 
The one is as essential an ingredient as the other , whethei the 
ohject he to discover the law of the effect, or only to esplaiu 
it To deduce the laws of the heavenly motions, we rec^uiie 
n It only to hnow the law of a lectihneal and that of a giavita- 
ti\e force, hut the existence of both these foices in the celestial 
legions and even their relative amount. The complex laws of 
causation aiethua lesohed into two distinct kinds^of elements . 
the one, simpler laws of carnation, the othei (m the aptly 
fctdected expiession of Di. Chalmeis) collocations; the collo- 
eitions consisting m the existence of ceitain agents or poweis, 
in certain cii cumafcances of place and time "VVe shall liereattei 
nave occasion to return to this distinction, and to dwell on it 
at such length as dispenses with the necessity of fuithei in- 
sisting on it here. The first mode, then, of the explanation 
o^Laws of Causation, h when the law of an effect is resolved 
'Vito the various tendencies of which it is the result, together 
mth tlie laws of those tendencies. 

^3 A second case is when, between what seemed the 
raiise and what was supposed to be its effect, further obseiia- 
tion detects an intermediate link , a fact caused by the ante- 
cedent, and m its turn causing the consequent, so that the 
cause at first as-igned is but the remote cause, opeiating 
througli the mteimediate phenomenon A seemed the cause 
of C, but it siihseqaently appeared that A was only the cause 
of B, and that it is B which was the cause of C. For example : 
niankiud wore aware that the act of touching an outward object 
caused n sensation It was subsequently discovered, that after 
we have touched the object, and before we experience the sen- 
^ ition, souS change takes place in a kind of thread called a 
nr rve, which extends from our outward organs to the brain. 
Touching the object, therefore, is only the remote cause of our 
sensation ; that is, aot the cause, properly speaking, but the 
came of the cause-— the real cause of the sensation is the 
cnanae m the state of the nerve. Future experience may not 
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illy Us more knowledge than we now iiave of the parti- 
cular aatme of this change, but may also interpolate another 
link ; between the contact (tor example) ot the object ivitb our 
outward organs* and the production of the change ot state lo 
the neii e, thei e may take place some electric phenomenon , 
oi some phenotuenuu of anaxure not lesembliag the cffeetu ot 
.my known agency, HitheJto, however, no such inteimediale 
link has been discovered ; and the touch of the object must be 
(‘onsulered, piOMSionally, as the pioximato cause of the affec- 
tion of the iiMve. The sequence, therefoie, of a scnhation of 
touch on contact with an object, is asceitained not to he an 
ultimate law ^ it is resolved, as the phrase is, into two other 
laws,-— the law that contact with an object piodueo aa affec- 
tion of the nerve ; cod the law, that an affection of the nci ve 
produces sensation 

To take another example the moie poweifal acidt, coirode 
01 blacken orgiuuc conJpo^nd^. This is a case of cau.^ation, 
but of icmote caus^ciou i and is said to be expkmed wlien it I's 
shown that tlieie is an intermediate link, ''namely the ^epara-' 
tion of gome of the chemioal elements of the organic structuie 
tioin the re<, and Lheu eiitcimg into corubination with the 
acid. The aeid causes tiny sepaiation of the elements, and 
tbe separation of the elements causes the disoiganmation, 
and ofieu the chaiiing of the stiuclure. f>o, again, chloiine 
extracts colouring matteia i^whence its efficacy in bleaching) 
and. purifies the an Irom infection. This Uw is i esolved into 
me two following laws. Chlorine has a po.veifuI affinity for 
bases of all kinds, paiticularly metallic bases aiHl liydrogen. 
6ucb buses die essential elements of colouiing roaUns .and 
contagious compounds • which substances, therefoie, aie de- 
composed and dcbtroyed by thlorine 

(f 

§ 4, It is of iioportancc to remark, tliat When’S sequence 
of phenomena is thus resolved into other laws, they ate always 
laws more general than itself The Uw that A is folious;^! by 
C, IS less general tliau either of the law's which couijcct B 
with C and A with B. This will appear iiom very simple 
considerations. 
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All Idws of caubalion are liaUe to be couoteiacted or 
fluskated, by the non-fulnlment of some negatis e condition . 
tbo tendency, therefoie, of B to pioduce C may be defeated 
Now tbe law that A piodtioes B is equally fulfilled whfctliei B 
10 followed by G oi noii ; but tbe kw tbat A produces C by 
moans of B, is of coarse only fuifilleil when B is really fol- 
lowed by C, and is tbeiefoie less geueial than the law that A 
produces B. It is also lea? genoiai than the law tliat B pio- 
doees C. For B may have other causes besides A ; and as 
pioducec C onlv by means of B, while B produces C whetoer 
it has Itself been piodueed by A or by anything olac, the 
-.tjcond kiv embiacea a greater number of instanceb, covers as 
it were a greater space of ground, than the first. 

Thus, in our former etauiple, the law that the contact of 
an object rau.<es a change in the state of ihe naive, is tnore 
g'jjioial than the law that contact with an object eau^c^ sensa- 
tion, since, foi aught we know, the change in the neive may 
t?qud 31 y take pAace wlien, fioin a counteilcUng cause, as, foi 
'instance, strong rheucal excitement, the sensation dots not 
follow , ab in a battle, wheie wounds aie soinetimeb received 
n ith out any consciousness of receii mg them And again, the 
jaw that c.iange m the state of a^neive produces sensation, i» 
more goneial than the law that contact with an object pio- 
ducos sensation; since the secsalion equally follows the 
oltjngo in iiip ncive when not produced by contact with an 
object, hut by some other cause , as in the weii-known case, 
when a pei'''on ivlio has lost a limb, feels ihe same sensation 
which he li'^s been accustometl to call a pam m the fimh. 

Not only aie the lawu of more ixnm&liate sequence info 
which the law of a remote sequence is resolved, laws of greater 
g.merahty than that law is, but fas a consequence ot, or lathei 
AS implied in, tlieir gicater generality) they axe more to be 
relied onT there axe fewer chance= of them being ultimately 
found not to be umveisaliy tiue. From the momeBt when 
tht\scquence of A and C is shown not to be immediate, bm 
to depend on an intervening phenomenon, then, however con- 
sttmt and invanable the sequence of A and C has hitheito 
lieen found, possibilities aiise of ms failure, exceeding those 
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•ft'liicii can effect e ther ot the moie ^rome^liate scquei^ecb A, 3>, 
aad B, C. The teudency of A to produce C may defi-atcd 
by whatever capable of defeating eithei the tendenc} of A 
to produce B*oi the tendency of B to produce C ; it 1 b xhf^rc - 
fore twice ua liable to failme -as eitliei of thobc woie denicu- 
tary teiideiicie& ; and tlie geaeralwatioii that A i'-' alwajb fol- 
lowed by 0, If twice as liltely to be found enoneous. Audi so 
of the convme geneiaUzation, tbc.t C is always pipccdod and 
caused br A: which will be eiroseous not only if tbeio bluuih! 
happen to be^ second iininedute mode oi niodutti'oiJ of V 
itself, but moreovei it thcie be a second mode of productnai ot 
B, the immediate antct^edent of C m t3>c ■^quence 

The resolution of the one geneiabsation into tti* other 
two, not only shows chat theie aie pcts&ible bniiiiitiom of the 
former, from which its tivo elements aio exempt, but shows 
also where these aie to be looked for As soon as we know 
that B intervenes between A and C, we also knoVT that if tht j e 
be cases in which the <^eqiteuce of A and C does not hold, 
these are most likely to be found by stud)hng rhe effects or 
the conditions of the phenomenon B. 

It appears, then, that in the second of the thiee modes m 
which a law maybe resolve^ into oihei laws, the hitter .ne 
more generaU that is, extend to moie cases, and aio also 1 si 
likely to require limitation from hidi^equent experience, th.m 
the law which they serve to explain. They are more nec'ly 
nnconditional , they aie defeated by fewei eonhnoericieR ; tiicy 
are a nearer appioach to the univcnal truth of natuie The 
Sdm& obsei ratio na aie still more evidenily tiut> wif^h regoid to 
the first of the three inodes of resolution. When thr lau of 
an effect of combined forces is resolved into (he sepajule lawi 
of the causes, the nature of the ca^e in3pIio& that the Uwui (be 
effect is less general than the law ot any of the cau'ie'!, mu‘<^ it 
only holds when they aie combined, while the law or cut oni 
of the causes holds good both then, and aLo when that cai sc 
acts apart from the rest. It is also manifest that the eompJ* x 
law IS liable to be bftenei unfulfilled thah any one ol the 
simpler laws of is Inch it is the result, since eveiy eontingerj '^v 
which defeat* any of the laws prevents so much ot the efiect 
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dt> lepea 1*^ on it and thereby defeats the co’nples la-w. The 
ineie lusting', for example, ot some small pait of a gieab 
inaflime, often suffices entaely to pieient the etfeei which, 
oiight to fiom toe joinc action of all ttse paxts Tfte 

hm oT the eHeci of a combination of causes is always subject 
to tbo ivbole ot the negative conditions winch attach, to tUa 
action ot lii the causes seveinlh. 

There i'l another and an eqnaEystiong reason why the law 
of a complex effect must be less genciul than the iat?s of the* 
oauBL"! which conspue to produce it The samovcanses, acting 
actioidirig- to the same laws, and ditfenug only in the propoi- 
tions inwlucli they are combined- often produce effects wlneh 
d I del not meiely in quantity, but in kind. The combination 
of a cisntripetcil with a piojeetile force, in the pioportions 
which obtain in all the planets and satellites of our solai 
St stem, givca rise to an elliptical motion , bat if the latio of 
tiio wo toices to each othoi wexe sbghtiy altered, it is demon- 
boated that tbe raotma pinduccd would^e in a circle, or a 
-parabola, ui an hyperbola and it is thought tbac in the Case 
of some comets one of these is piobably the fact. Yet the 
law ot the parabolic motion wouMbe resolvable into the xery 
btvTne simple laws into which, th^t of tne elliptical motion 
IS lOholvrd, namely, the kw of the peimanence of rectilineal 
nuttion, and the kw of giavitatiun. Ib therefore, in the 
coiit'^e of Ag«s, «ome ciicurastance were to manifest itself 
ivhK'h, without’ detcaiiiig the law of either of rhose foiee^ 
bhould mertls altei then pioportion to one another, (saeh as 
the ohodk of some solid body, or even the accumidaiang effect 
td tim lesistancc of the mcibuna in which astioiiomais hate 
been led to suicaiife that t)ie motions of the heavemy bodies 
take place,) the pluptical motion might be changed into a 
motion lu some otbei come bection ; and the complex law, 
that the pUfuietaiy motions Uke place m elhp&es, ftonld be 
deprived ot itsuniveisalitj, though the discoveiy would not at 
all deUactfrom theuniveibaiity of the dmpki kws into wnieh 
that complex law is* resolved. The law, m &hoit, of each of 
the'«:ODcauent causes remains tbs same, howevei thou con(> 
cations may vary> ; but the law ot their joint effect varies with 

vol. I. ^ ^ 
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every difference in the collocat ons There nee^s no more 
to show how much more general the elementaiy hWh innst 
he, than any of the complex laws which are derived tioin 
them. 


§ 5. Besides the two modes which have been treated ot, 
there is a third mode in which laws are lesoh'ed into one 
another; and in this it is self-evident that they aie i evolved 
jinto laws more general than themselves. This thud mode 
IS the subswimptwii (as it has been called) of one law iindci 
another : oi (what comes to the same thing) the gathering up 
of several laws into one more geneial law which includes 
them all. The most splendid example of this opei ation was 
when terrestrial gravity and the central force of the soLii 
system were brought together under the geneial law of gravi- 
tation. It had been pioved antecedently that the eaiili and 
the other planets tend to the sun , and it had been known 
from the earhest tiSaes that ten estiial bodies tend towajdstlTe 
earth. These were similar phenomena ; dncl to enable theirr 
boLh to be subsumed under one law, it was only necessaiy to 
pro\ e that, as the effects were similar in quality, so also they, 
as to quantity, conform f^ the same rules. This was first 
shown to be true of the moon, which agieed with teirestiiil 
objects not only in tending to a centre, but in the fact that 
this centre was the earth. The tendency of the moon towaids 
the earth being ascertained to vary as the inverse squaie ot 
the distance, it was deduced from this, by direct calculation, 
that if the moon were as near to the eaith as teri©strial objects 
are, and the acquired force in the direction of the tangent weie 
suspended, the moon would falltowaids the earth tbiough ex- 
actly as many feet in a second as those objects do by vutue of 
their weight Hence the mfeience was irresistihle'J that the 
moon also tends to the earth by virtue of its weiglT^ and that 
the two phenomena, the tendency of the moon to the earth 
and the tendency of terrestrial ohj’ects to the eaith, belief not 
only similar m quality, hut, when m the tame circumstances, 
identical in quantity, are cases of one and the same latl of 
causation. But the tendency of the moon to the earth, and 
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tile tendency of the eaithand planets to the siin, were already 
known to be cases of the same law of causation : and thus the 
law of all these tendencies, and the law of terrestrial gravity, 
weie recognised as identical, and were subsumed undei one 
general law, that of giavitation. 

In a similar manner, the laws of magnetic phenomena have 
more recently been subsumed under known laws of electricity. 
It is thus that the mobt general laws of natuie are usually 
arrived at we mount to them by successive steps For, to « 
ariive by coiiect induction at laws which hold under such an 
immense variety of circumstances, laws so general as to be 
independent of any varietieo of space or time which we are 
able to observe, requires foi the most part many distinct sets of 
eispenments or observations, conducted at different times and 
by ditfeient people One part of the law is first ascertained, 
aft ei wards another pait . one set of observations teaches ns, 
that tlie law holds ^ood undei some conditions, another 
tlTat it liolds good under other conditions, Sy combining which 
Tsbservations we fmcfthal it holds good under conditions mnoh 
moie general, or even universally The general law, in this 
case, IS literally the sum of all the partial ones ; it is a 
recognition of the same sequence m, different sets of instances ; 
and may, ni fact, be regarded as merely one step in the pro- 
cess of elimination. The tendency of bodies towaids one 
anothei, which we now call gravity, had athrst been observed 
only on the earth’s suiface, where it manifested itself only as a 
tendency of all bodies towards the eaith, and might, therefoie, 
bo ascnbi'd t« a peculiar property of the earth itself: one of 
the circumstances, namely, the proximity of the earth, had 
not been eliminated. To eliminate this circumstance lequiied 
a fresh set of instances m other parts of the nmveise ■ these 
we could not ourselves create; and though nature had created 
them for tTs, we were placed m very unfavourable cireum- 
btances tor observing them To make these observations, leU 
naturally to the lot of a different set of persons from those 
wiio studied teriestfial phenomena ; and had, indeed, been a 
maiJter of great interest at a time when the idea of explaining 
celestial facts by terrestrial laws was looked upon as the con- 

, • N s 2 
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founding of an indefeasible distinction. When, however, the 
celestial motions weie accmately asceitained, and the deduc- 
tive piocesses perfoiroed, from iiliicli it appeared tli.it their 
laws and those of teire&tiial giavity coirchponded, those celes- 
tial obsenations became a set of instances which exactly 
eliminated the ciicum&tanee of piosimity to the eaitli ■ and 
procad that in the original case, that of teiie&tiiai objects, it 
was not the eaith, as such, that caused the motion oi ilie 
^pleasure, but the ciicnmstance common to that case willi the 
celestial mstances. namely, the presence of some great body 
within ceitain limits of distance. 

§ 6. Theie are, then, three modes of explaining laws of 
ciusdtion, 01, which is the same thing, lesolving tnem into 
othei laws. First, when the law of an effect of combined 
causes is resolved into the separate laws of the causes, togcihoi 
with the fact of their combination. Secondly, when the Liw 
which connects anf two linlcn, not proximate, in a cdiain tlf 
causation, is re'^olved into the laws w'hiclr*conneet each witl>^ 
the intermediate links Both of those aie cases of resolving 
one law into two or more , m the" third, two or more are 
resolved into one : when, ai^tei the law has been shown to hold 
good m several different cla<!&es of cases, we decide that what 
lis tine in each of these classes of cases, is true undei some 
more general supposition, consisting of what all those classes 
ot cases have in common. We may here remark that this last 
operation involves none of the uncertainties attimdant on 
induction by the hlethocl of Agreement, since •we need not 
suppose the result to be extended by way of inference to any 
new class of cases, dilfeient from those by the compaiison of 
which it was engendered. 

In all these three processes, laws are, as we !ffavo seen, 
resolved into laws more general than themselv e?; laws ex- 
tending to all the cases which the former extended to, and 
others besides In the first two modes they are also revived 
into laws more ceitam, in other words, rntne univeisally tiue 
than themselv es , they are, in feet, pioved not to be themselves 
laws of nature, the character of which is to he universally tine, 
but results of laws of nature, which may be only true condi- 
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tiouallyj UTid fi'3 the mo^t part. Ne difference of this sort 
e\i‘it‘- in the itiiid case; since here the partial laws are. in 
t,ict, the vc'vy same law as the general one, and any exception 
to them would he an exception to it too. 

Jiv all tile Llircfl processes, the range of deduefive science is 
exltiidcd. hinct- the laws, thus lesolveJ, may he thenceforth 
derluted deinonstiatively from the laws into which they are 
resolved. As ali'f\«l} remarked, the same deductive process 
which proves a law oi fact of causation if unknown, serves to . 
explain it when known. ^ ■* 

The word explanation is here used in its philosophical 
stnse. What is culled explaining one law of nature by another, 

IS hut sulislitutrng one mystery tor another, and does nothing 
to icudoi iliG gonoiul course of nature other than mystenoufe ; 
wf can no imuc assign a vjhy iox the moie extensive laws 
tlian for the paitml ones The explanation may substitute a 
ni>''tny which has be^fiome familiar, an has grown to s«m 
not mjstcuouh, tor one which is still strange And this is the 
Inc.inmg fff exphiu^ion, in common pailance. But the process 
with wlucii we aie heie concerned otten does the veiy contrary * 
itrcsoUesa phenomenon, with which we aie familiar, mto one 
ot wbi'di we previously knew little or nothing; as when the 
common fact of the fall of heavy bodies was lesolved into the 
triidoncy of all particles of matter towards one at other. It 
imist b(* kejrt constantly in view, therefoie, that in science, 
tliOHO who speak of explaimng any phenomenon mean (or 
should mean j pointing out not some more familiar, but merely 
tome moio g<?heial, phenomenon, of which it is apaitial esem* 
phiication , or some laws of causation which produce it by 
their joint oi successive action, and from which, therefore, its 
conditions may be determined deductively. Every such opera- 
tion bungs ns a step nearer towards answering the question 
which was* stated m a previous chapter as comprehending 
the whole problem of the investigation of nature, viz. hat 
aie the fewest assumptions, -which being granted, the order o 
nature as it exists would be the lesiilt ? ’V^Tiat are the feweso 
gen’bral propositions from which all the uniformities existing 
m nature could be deduced? 
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The laws, thus explained or lesolved, aie sometimei, said 
to he iiccounfer/ for, but the expression is incorrect, if taken 
to mean anything more than what has been aheady stated. In 
minds not habituated to accurate thinking, there is often a 
confused notion that the geneial laws are the oausfs of the 
partial ones ; tliat the law of geneial giavitation, for example, 
causes the phenomenon of the fall of bodies to the eaitli. But 
to assert this, would be a misuse of the word cause terrestrial 
, gravity is not an effect of general gravilation, but a cate of it ; 
that IS, one l*md of the particular instances in which that 
general law obtains. To account foi a law of natuie means, 
and can mean, nothing moie than to assign othei laws moie 
geneial, togethei with collocations, which laws and collocations 
heing supposed, the paitial law follows without any additional 
supposition. 


CHAPTER XIII, 


MI'^CKUjAMIOUS JIXIMPLES OF THE EXPLANATION OF LAWS OF 

KATUHB. 

§ 1 The mofct striking example whicli the history c?f 
science presents, of the explanation of laws of causation and 
otlier uniformities of sequence among special phenomena, by 
resoUmg them into laws ot greater simplicity and generabty, 
IS tilt gieat jSTewtonian genei alization ■ respecting which 
typical m stance so much having already been said, it is suf- 
haeni, to call attention to the great numbei and variety of the 
^pec^al observed uniformities which are in this case actouated 
■.for, eithei as paiiicular cases, or as consequences, of one very 
Mtnplo law of universal nat,ure The simple fact of a tendency 
ot every paiticle of maltertowards every other particle, varying 
inverbely as the square of the distance, explains the fall of 
hoiln's to the earth, the revolutions of the planets and satel- 
lites, the motions (so far as knbwn) of comets, and all the 
vaiious regularities which have been obseived in these special 
phenomena ; such as the elliptical orbits, and the vauations 
trom exact ellipses ; the relation between the solar distances of 
the planets and the duration of their revolutions : the pre- 
cesnon of^the equinoxes ; the tides, and a vast number of 
Till nor astronomical truths, 

hicntion has also been made m the preceding chapter of 
the explanation of the phenomena of magnetism from laws of 
electiHiity, the special laws of magnetic agency having been 
.iffihate'i^ by deduction to observed laws of electric action, in 
which they have ever since been considered to be included as 
special cases. An example not so complete m itself, but even 
more fertile in cpn sequences, having been the starting point 
^f the really scientific study of physiology, is the affiliation, 
commenced by Bichat, and earned on by subsequent biologists, 
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of the p operhes of the bod ly to tue cIwrsfTjtHry 

propel ties of the tissues into which they aie .inutomiciilly 
decoiapobed. 

Anoxher stiikiug lustanca is aftoiJed by Dalton’s geut'- 
ralmtioa, coromouly Icnown as the atomic thouiy It had 
been known fioin the \eiy commencement of accnialc cliomic j1 
observation, that any two bodies eombiue cheroically wdh oiio 
another in only a certain nuinbei uf pioporlions, hut tljO'-o 
propoitions were in each case exp^ossed by a pcicoutam; - 
ihany parts (h^y weight) ot each iugiedient, m lOO of ilu 
coinpoand, (^say 35*anda fraction of one element, d4;vnil ‘i 
fraction of the other) . in which mode of statement uo lehifimi 
was perceived between thepropoitioo in which a given ibrnimU, 
combines with one substance, and that m wluch it coiubnn'^ 
with others. The great step made by Ihltoii consisted m 
peiceivmg.thafc aiimt of weight might beestablishod tm each 
substance, such that by supposing the i>ubstance io entm into 
all its combinations an the latio cither ofbhjt unit, oi of somi> 
low omlciple of that unit, all the ditteient.pioputwuh, pie- 
viously expieased by peieentages, weie found to lesult ’’Idu^ 
1 being agsumed afi the unit of hydiogtSi, if b weie then Utkun 
as That of oxygen, the combmdtion of one unit ot hydiogeii 
with one unit of oxygen woifld pioduce the exact pinpoitnci 
of weight between the two substances vthich is known to e<i't 
in water; the combmatum of one umt of bydiogen wjtli tiio 
units of oxygen would pi oJuce the piopoition which exists in 
the other compound ofthe same two elements, called pejoxitk 
of hydrogen ; and the combinations of hydrogen ot oxygen 
■with all other substances, would eorrespund with the suppo- 
sition that those dements enter into combiiiation by Ktnglc 
units or twos, or threes, of the numbers a'^sigtied to them, 

1 and 8, and the other substances by ones or twos oi'^thieee 
of other detemmate numbers piopec to each TlwJ%-e&iilt is 
that a table of the equivalent numbers, or, as they are called, 
atomic weights, of allthe eJeraentaiy substances, eompiiaesin 
itself, and scientifically explains, ail the profoitions m which 
say substance, elemental y or compound, is found capable o*- 
entering mto chemical combination with any other subatance 
■whatever. , 
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§ 2 Bo Tie nteresting cases of the exp];mafcion ot old 
imifoj tmtios hy newly sseertained laws aie atfoided h? tiie 
rcsoau'ises of Piofessor G-ialuna. That emiiient eliemibt was 
the fust who diew attention to the distinction wIikIi may be 
Uidde ot all subsUuceti mtotwo classes, temed by bm eiistal- 
loidb and colioiclt: ; or rather, of all states of matter into the 
wy.stjlloid and the colloidal states, for many substances are 
c.ipable of existing lu eithei. 'Wien in the colloidal state, 
thf'ii scnsihle piopcrties aie very diffeient from those of the 
same Buhstance when crjistaliized, or when a state easily 
suBC't'publo of ciyRtalkzatioQ Colloid sifbstances pass vrith 
exticroe difficulty aud slowness into Ihe crystalline s+ate, And 
fuft cxi remcly ineit in all the oichnary chemical reldtioub. Snb- 
sUuicoK ui the cidloid state aie almost always, when combined 
with wutfci, mmt) oi less viscous or g-ebtinous The most 
pioinaieut example!! of the state aie certain animal and vege- 
labh* substnnoes. parti culaily gelaime, albumen, staich. the 
caiainol, tannin, and some otheis.* Among substances 
»not of orgdinc oag»n, the most, notable instances are hydrated 
hiiuic acid, and liydiated alumina, with other metallic per- 
oxides ot the alninmous 

Now it i.s found, that while colloidal subatances are easily 
pcsiutrvited by water, and by the solutions ot crystalloid sub- 
stances, tliry arc veiy little penetiable by one another* which 
oiiabh'd pjofesBor G-iahamto intioduce a highly etfective pio- 
ccss (termed dialysis) torscpaiating the crystalloid substances 
contained in ani liquid mixtuie. by passing them through a 
thin septum! of colloidal matter, which does not suffei any- 
thing colluidal to pas^oi su€er3 m only in very minute quan- 
tity. This property of colloids enabled AIi . Graham to account 
foi a number of special results of observation, not preiiously 
expbiin^l. • 

For ih^ance, ‘-while soluble crystalloids aie always highly 
sapid, soluble colloids aie singularly insipid,'" as might be ex- 
pected; for, as Tin* ^entmnt mremities of the nones of the 
palate are piohabiy pmtected by a colloidal membrane,” im- 
peMncable to other colloids, a colloid, when tarted, probahiy 
never reaches those nerves. Again, «it has heon observed 
nhat vegetable gum is not digested in the stomach; the coats 
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of that orgaa dialyse lie soluMe food, absorbing: crystalloid-, 
and rejeeting all colloids.” One of the mTstenou‘! processes 
accompanying digestion, the secretion of free mmiatic acitl by 
the coats of the stomach, obtains a probable hypothetical 
explanauon through the same law. Finally, much light i- 
throiyn upon tlie observed phenomena oi osmose (the passage wt 
flmds outward and inward through animal membianes) Iiy the 
fact that the membranes are colloidal. Jn consequence, the 
water and saline solutions contained in the animal body pa.ss 
easily and rapidly through the membranes, wlule the sub- 
stances directly applicable to nutrition, which are mostly col- 
loidal, are detained by therm'' 

The property which salt possesses of preserving aTuraal 
substances from putretacdon is resoKed by Jiebig into two 
more general laws, the strong attraction of salt fov watei, and 
the necesoJty of the presence of water as a condition of putie- 
faction. The intemediate phenomonon which is interpolated 
between the remold' cause and the eifect, can heic be mfL 
meiely inferred but seen ; for it is a famihai fact, that fiosh(> 
upon whieh salt has been thrown is speedily found swimming 
in brine. 

The second of the two^feotors (as they may be termed) 
jUto which the preceding kw has been resolved, the necessity 
of wai ar to putrefaciion, itself affords an additional example 
of the Resolution of Laws. The law itself is proveil by tiie 
Method of Difference, since flesh, completely dried and kept 
in u dry atmosphere does not putrefy , as we see in the case of 
diied piuvisions, and human bodies in \ery dry o^imates A 
deductive explanation of this same law results from Liebig’s 
speculations. The putiefaction of animal and otbei aKotiscd 
bodies IS a chemical process, by which they are gradually di-~ 
sipated in a gaseous form, chiefly in that of carbomeaoid and 
ammonia ; now to convert the cai’bou of the animof substance 
into carbome acid lequires oxygen, and to conveit the azote 

* Vids TVIsmojr hj- Tliomfts G-rAliano, FES, M-iiter of the Jdiut, '‘On 
Liquifl Iliffusion Applied to Ajuums,' in the Thiloijoghv <il InniwxiO'is^fSt 
1862, rejirjulwl 5a the Jou.i'ouf of th^ ChenuciU Soout^', aad also stpaiatoly as a 
pamphlet. 
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mtn ‘iramonja requ res hjcirogea -wl ich ar« the elemeDi-s ot 
v’.atci. The eistrome rapi<lity of the putTefactioE of asotised 
niil'fcjtances, compared with the giadnal decay of non-asutised 
l>odiP5 (smch as wood and the like) by the action oi oxygen 
aloTio, lie esplains from the general law that substances are 
nmch rooie easily decomposed by the action of two different 
Affinities upon two ot their elemeatsj than by the action of 
only one, 

•j 

§ 3 Among the many important piopert^es of the nervous 
system which have either been feet discovered or strikingly 
jUu^tratod by Dr. BroiYr!-Se<5[nard, I select the reflex influence 
of the nmi'mis system on autiition and seoieuon. By refles 
liL'ivons action is meant, action which one part of the nervous 
fiysleni oxeits over another pait, without any intermediate 
action on the brain, and consequently witliont consciousness ; 
or which, if it does pa^s through the brain, at least produces 
il s ifficcD independently of tho will, 'fhere aie many esperi- 
lurnts winch prir.^6 that antation of a nerve in one part of 
1 1'O body may in this manner excite powerful action in another 
jiart; fiu exairple, food injected into the stomach through a 
divnleil oisopliagus^ nevertheless produces secretion of salivaj 
w.inii water injected into the bowels, and Taxious other irrita- 
tions of the lower inte'^tines, have been found to excite secre- 
Uon of the goscric juice, and so forth. The leahty of the 
])0ww i)t*ing thus pioved, its agency explains a great variety 
of appaiently anomolous phenomena, of which I select the 
fellowmgiffiom. Dr Brotro-Scqnaid’s Jj&cfwires on ihs hcruoiis 
Si/stem : 

The production of tears by irritation of the eye, or of the 

mucous laembrane of the nose: 

secietions vf the eye and nose mereased by exposure 

of othdr parts of the body to cold : 

Inflammation of the eye, especially when of traumatic 
ojigin, very frequently excites a similar affection in the other 
«ye, which may be cured by section of the mteivenmg 

■'neive . , j v 

Loss of sight sometimes produced by neuralgia ; and has 
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lieen known to ke at once cured bj the estiipation (foi in- 
stance) of a carious tooth : 

Even cataiaet has been produced in a healthy e\e liy 
cataract in the other eye, oi by neuialgia, oi by a wound ot 
the frontal nei ye ■ 

The well-known phenomenon of a sudden stoppage of the 
heait's action, and consequent death, pioduced by nutation 
of some of the nervous extiemities* by dunking \li> 
cjdd water; or by a blow on the abdomen, or othei sudden 
excitation of tbfe nb^lominal sjmpatJietic nerve, though tins 
neive maybemitate^ toam extent without stopping the heait\ 
action, if a section be made of the communicating neives . 

The extraoidmary eiFeets pioduced on the inteiiial oigins 
by an extensile bum on the guiface of the body, consisting 
in violent inflammation of the tissues of the abdomen, chest, 
or head; which, when death ensues from this kind of 111)10 y, 
IS one of the most frequent causes of it 

Paialysis and ansosthesia of one part of the body fioro, 
neuralgia in anothei part, and muscular atrophy fruiii neu- 
ralgia, even when theie is no paralysis : 

Tetanus pioduced by the lesion of a nerve; Dr Erown- 
Sequaid thinks it highly pio^^able that hydiophobia is a phe- 
nomenon of a simildi nature : 

Morbid changes in the nutiition of the brain and spinal 
cord, manifesting themselves by epilepsy, choiea, hysteria^ and 
other diseases, occasioned by lesion of some of the ncivous 
extiemities in remote places, eus by worms, calculi, tumoul^ 
canousi bones, and in some eases e\ en by very slight in ita- 
tions of the skin, 

§ 4 . From, the foregoing and similar instances, w^ may 
see the impoitance, when a law of nature previously unknown 
has been brought to light, or when new light has been thrown 
upon a known law by experiment, of examining all eases 
which pi esent the conditions necessary for bringing that Irw 
into action; a process fertile in demonstrations of special laws 
previously unsuspected, and explanations of others ahead/ 
empirically known. 
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loi instance, iaiaday di<icov&ied Toy experiment, chat 
MiU.uc electucity could beevohed from a natural magnet 
piovidul acrmducUng body wore set in motion at light angles 
to tlu* diicction of the magnet and this he found to hold 
mtt .Mily ot snml] magnets, but of that great magnet, the earth 
lh(‘ law being tlms e-tablished experimentally. that electricity 
IS e\iilved, bj <1 magnet, and a condnctoi moving at light 
angles <o iho diu'ction of its poles, we may now look out for 
iu'sh instances ijj which these coricbtions meet. Wheiever a 
eoniludnj moves oi reudies at right angles to the direetiob, 
ol tlm fsutli. s magnetic poles, there we laay expect an evolu- 
1 loll ot ell ctrjcily. In the northern regions, where the polar 
(biecUou IS uoail} pel pendieulai to the horizon, all horizontal 
motions ot conduclois will produce electricity, horizontal 
whi<>b, foi p'campilo, made of metal, likewise all lunning 
uams will Lvolvca cuiientof electimity, which will circulate 
uturul ilu'iii , andtho an thus chaigerlwith electucity may be 
'* 0 ) 11 * ol tiho caasi'ri ot'tlie Aurora Borealis lu the equatorial 
n gimi", on 1 ho citntiaij, upught wheels placed paiallel to the 
equator will nijginiite a voltaic cucuit, and waterfalls will 
n.itumlly becoiuo elecv^ic. 

Foi ii second example , it has been proved, chiefly by 
the loho.LH'lus ot Piotefcsor Orahnm, thit gases have a 
stMiiig t( ndmity to pcimeate animal membranes, and difiuse 
*th"in^cl\e!^ thiough the spaces which sneh membranes in- 
ciosv, notwithstanding the pie&ence of other gases m those 
hp-u I Pjocetding tiom this general law, and reviewing a 
V umty ol^(asc;s ju which g.isos lie contiguous to membianes, 
w( aie , nahli'd to demonstrate or to explain the following 
moie specml laws : Ist. The human oi animal body, when 
sui rounded with any gas not alieady contained within the 
body, ^lisuibs it lapidly ; such, for instance, as the gases ot 
putr.-iyititr matteib ; winch helps to explain makua. 2nd. The 
G <rb(mic aud gas of effervescing di-rnks, evolved in thestomach, 
pcimeAtes Its membianes, and rapidly spreads through the 
‘'y-iteiu. 3id A’lcohol taken into the stomach passes into 
1 'o.poiir and apieads through the system with great rapiditv, 
(which, combined with the high combustibility of alcohol, oi in. 
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othei ’PTords its ready combination with oxygen, may peihcips 
help to explain the bodily waimth immediately consequent on 
drinking spirituous liquors ) 4th. In any state of the body m 
which peculiar gases aie formed within it, these will rapidly 
exhale thiough all parts of the body ; and hence the rapidity 
with which, in'ceitain states ot disease, the surioundmg atmo- 
sphere becomes tainted 5th. The putrefaction of the interior 
parts of a carcase will proceed as rapidly as that of the 
exteiior, fiom the ready passage outwards of the gaseous pro- 
ducts. 6th. Tjje eicchange of oxygen and carbonic acid in 
the lungs is not pi e^nted, butialhei piomoted, bytlu' inter- 
vention of the membiane of the lungs and the coats of the 
blood-vessels between the blood and the an It is necessary, 
however, that there should be a substance in the blood with 
which the oxygen of the aii may immediatelv combine ; 
otherwise instead of passing into the blood, it would permeate 
the whole oigamsm : and it is necessary that the cai borne 
acid, as it is formed iC the capillaries, should also find a -' 
stance m the blood with which it can combme , otherwise if 
would leave the body at all points, instead of being discharged 
through the lungs ' 

§ 0 . The following is a deduction which confiirns, ])y 
explaining, the empirical generalmation, that soda powdem 
weaken the human system. These powdeis, consisting of a 
mixture of tartaric acid with bicarbonate of soda, fioiu which 
the carbonic acid is set free, must pass into the stomach as 
tartrate of soda. Now, neutral taitrates, citiatos, an^l acetates 
of the alkalis are found, m their passage thiough the system, 
to be changed into carbonates , and to convert a tartrate into 
a carbonate lequues an additional quantity of oxygen, the 
abstraction of which must lessen the oxygen destined for 
asBimilation with the blood, on the quantity of winch the 
vigorous action of the humaa system paitly depends. 

The instances of new theories agreeing with and explamipg 
old empiricisms, are innumerable. Ail the just remaiks made 
by experienced persons on human character and comluct, aid" 
so many special laws, which the general laws of the human 
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mmd explain and resolve. The empirical generaLzations on 
whith the operations of the aits have usually been founded, 
are continually justified and confirmed on the one hand, or 
corrected and impioved on the other, by the discoveiy of the 
himplei scientific laws on which the efficacy of those operations 
depends. The effects of the rotation of crops* of the \ arious 
mainnes, and other processes of impioved agneultine, have 
been for the first time resolved in our own day into known laws 
of chemical and organic action, by Davy, Liebig, and others. 
The processes of the medical art are even n^ nios^y empiiicaf 
their efficacy is concluded, in each instance, from a special and 
most precaxioua experimental generalization ■ but as science 
advances in discoveiing the simple laws of chemistry and 
physiology, pi ogress is made m ascertaining the intermediate 
links in the series of phenomena, and the moie geneial laws 
on which they depend ; and thus, while the old processes aie 
either exploded, or their effi.cacy, in so far as real, explained, 
Hiettei processes, fotinded on the knowledge of pioximate 
causes, are oontmually suggested and brought into use.“^ 
Many even of the truths of geometry weie generalizations 
from expeuenoe before they were deduced fiom first prin- 
ciples The quadiature of the cycloid is said to have been 
hist effected by measuremenf, or rather by weighing a 
cycloidal c<ird, and comparing its weight with that of a piece 
•of .similar card of known dimensions. 

§ 6. To the foiegoing examples from physical science, 
let us add^mother from mental. The following is one of the 


* It TV at an old ifcnerilization :n snigeiy, that hglit liandaging had a tfn- 
dcncy to prevent or dibsipate local inflanunaiion Th)% sequbnee being in the 
prugTu'i'^of phybiologiortl knowledge, resolved, into more geneidi Iatvs, led to 
tho imppitj#t surgical invention made hy Dr Arcott, the treatment ot Incil 
iTifliimmatiijn and tumours hy means of an equable pressure, produced by a 
1 ladder paifiully filled -ftitli air The pressure, by keeping back the blood trom 
tho part prevents the infiamiviation, or the tumour, from bviUg nourished in 
the^iso of mflaimaati^on it removes the stimulus, Tvliioh the organ is unfit to 
ri coiTo , in the CISC of tumours, by keeping back the nutritive fluid it onuses 
fee absorption of raattcT to exceed the supply and the diseased mass is 
gradually absoihed and disappears 
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simple laws ot mmd; Ideas iit n . r , . K 1 La 

laelei foim dsioeiatums hujK' ea'-iK aii<i thaiMifUi') 

ideas, that IS j tVy bwimc uwicLiii d affu L-'t I'pmifioii-. 
and the asbociatioins mini (Uu.ibL'. 'Tlsi'- t aiM-sjn i imritml 
law, gioundod on hht' jltithod <'i m *■. IL, dadtudiiju 

fvom this laiif, tiun^ of tin nnnf '•pe'f s.il Lju- 'Aiitcli < .jh- 
iience sbow'^ to exist amoiijr jKtUiMilar nifjft.’d jtUf’uomfni i 
may be demonstrated aucl ixplanu d - the e.i * aiii! 
for mstauee,mth which thmi^hlscoiuK < ti'd with oiii (,a-'H>tis, 
or oui more ,cb Pushed inteuM". an* ev'ited, and fht fiiin lodd 
which the facts relying to them haO’' on tnu atfinoii ; iIk 
viiid lecoUeotion we retain of nunufo ( uoumdaiieos wlmh 
accompanied any ohjecfc ot event that dcf jih lutui hod o--, 
and of the times and pUci's in vviin h so li.ue heon \eu hisp| \ 
or very miseiaLlo, the honor with who h w. view the nett- 
dental instniment of any fncuirenoe wtueh shot Led ih, tn 1(« 
locality where it took place, anil the ph asun di rue isom 
any memoiial of past^enjoyinnit , ali thi*'*!* i Iteot', Li m*, pso-* 
portional to the &enbihility <ii (he nnhvuinaimtnd, and f«i (pe 
oonaequent mteiiiity uf ibo pain oi phiuuie iim-n ,vhu li v!a 
asaoeiation oijriTiatcrl. It Inu In eu %iip:qaH((>tl li\ the ,tldn 
writer ot a biographical sketch oi Or I'llesth-v in a nnmOdv 
penodical,* that the same elfmeiitaiy law of our n'eut.d eoiu 
stitution, suitably followed out. would s-xjilam n vanity 'd 
mental phenomena previously ines.pbca,|jle, ami in partn-ulai^ 
some of the iundamaital duei-Hitie« ofluiumn cluirimtnr and 
genius. Associations boixig of two sods, tilhin' beUn t n 
sjnelironous, or between sucees'iive iroiiu"'r.i(;iih^ and (in 
mSuence of the law which vemieis assoeudums stuuigm in 
piopoition to the pleasurable oi painful oharactei rd the mu 
pressions, being felt with peculiai fmce in the synchi on ous 
class of issoeiations ; it is remarked by the wutiT rffem d 
to, that in mmd& of strong oiganic senubility syf^duonmu 
associations will be likely to piedoniinnte, pioducing a ten- 
dency to conceive things m pictures and in tlie eonente, 
richly clothed in attributes and ciicumstancfth, a mental Imtnf 


* Smue acknowklged and reyrmted in Mr- Martmsau’a MiOnUamet, 
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whicli IS commonly called Imaginauon, and. is one of tlie 
pfculiaiities of ihcpainlei andtLepoei; while persona of more 
• moderate ,'.iiiCO])tiljilily io plotisme and pain will haie a ten- 
dmioy to associate facts chiefly in the oidei of their snccps- 
su)ii,.iu<l such persona, it they posiseas mental aupeiioiity, will 
adilu'i. ilnousc'hca to histoiy oi science latliei than to creatiTe 
ait- 'riiis inlcietitm^ bpecnlation t he author ot the pi'esent 
woik lias onocMvoiued, on anot!j,er occasion, to puisne farthei, 
ftiul to (‘Xaiiiipc- how tar it mil avail towaids explaining tl^e 
ptauliajiims ol l.ho poetical toraperam^t ’ * it is at least 
<ui ( vamph \ihich may seive, insteadnf many otheis, to 
-ih'iw th( cxleiisive scope which exists for deductive investiga- 
Inm in tho impoitmii- .md hitheito so imperfect Science of 
Mind 


i; 7 Tin' lopiousno^s wil.h which the di&coveiy and ex- 
planation lit special laws ot phenomena by deduction fiom 
*Mmjiks .mil inoK ycnoral ones h.is here*been exemplified, was 
• ptoiti[ili‘{l iiy -I dicin' 111 (.hajactensc cleaily, and place in its 
due position ol itn[jo)(uiic(‘jlheDeductive Method which, m 
the pm i'Jii -^iali ot knowledge, is dcbtined hencetoith mevo- 
cii.hi'' i" pH’doiinnale in the couise of scientific investigation. 
A 1 evolution m pr>a( (ulliy .md pi ogiessively effecting itself in 
plulosoph), till U'V. isv' at that to which Bacon has attached 
*lii> name ' 'i’liat. gK.atm.in dunged the method of the sciences 
ti.imdi dnctivi Io i xpi iimei)tal,andit is now rapidly reverting 
tmni 1 vpmmn'nl.d tn deductive. But the deductions which 
Bacon .i!.i*lmhed vvme tiom pieinises hastily snatched up, or 
inhil mnlv .is.nuned. Tim piinciples weie neithei estabhshed 
by legif unale e nmiis ol iimental imiuuyj results 

teded by tiui ludisponsabic element of a lational Deductive 
Mellnd, ventieat ion by spccihc expoiieuce Between the pn- 
, ml 1,1 nmiiiod ol Imdneimn and that which I have attempted 
t,„ di.mnneM utimm m Ml the diffeience which exists between 
' lls^ AuMotdnm Newtonian theoiy of the 

heavens. 
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It "ffould, however, be a nustake to expect that tliosi' j(3tv)t 
geaetaiisatioB's, fiosa ivliich the Mzboidiaate tjutlis oi thi 
more baekwaxil scieiiceb vriU probably at soBie fuuuc- (jeu<(d be 
deduced byreasoning (as the tiutht of dstrouoirij aie deduced 
from the generalities of the Newtomau theory), mil )><* found, 
in ah, or even in most eases, among truths now kinwii and 
admitted. We may rest assmed, that many ot the must 
general laws of nafcuie are iu>-yen entirely imthoaght of, and 
Ihat many otheis, destined hereafter to uMume the sumo cha- 
racter, aie kne^vDj^f at till, only as laws oi pjopeitns of !,ouao 
limited class of pher^omeua; just as eleetinni y, now i ccogiiiyet 1 
as one of the most nuivorsal of natuiai E!,gi,‘noiGs, was one-! 
known only as a cuiroub piopeity which coilain substfjucos 
acquired byfnetioa, of first aitiadjngund then '■opolhtjg hg};! 
bodies. If the theoiies o) beat, cohe'^ion, etyslalliMiliofi, and 
cheimca] action, me destined, as there eiin he Iittb doubt tlud 
they are, to become dednetiie, the txuths which will tbtu be 
regarded as the priudpia of those scK-Kce^ u'oald ] 0 'of laldy, if 
now axmouncecl, appear quite as novel * as 'the bs,' ul gw-vita- 
tiou appealed to the ootempoiaiies of Newton; jfO'.|,ihly oven 
more so. since NewtouVlaw, after ail, was hut -ui oxiujisum vfi 
the Uwot weight — that iso/agonoialnutioii lamih a 
old, and winch already coTaprelumded o not inconciJerabk' 
body of uaiurai phenomena. The general laws of ,i 
commanding chaiacter, which we btilt look foiVitud to the diN- 
covery of, may not always hud t,o much ol then hxmdaUoii'i 
already laid. 

These geneial truths will doubtless nuke cbfjv hiai up- 
pearance in the chaiacter of hypoth&'-Oa ; not pioved, nor even 
admitting of proof, in the first instance, but asMimed as pje- 
mises for the purpose of deducing bom them the Jenovyn hiw^ 
of concrete phenomena. Brio this, though thci i uul^al, cannot 
he their final state. To entitle an hypothesis to he lecmved as 
one ot thetrutlis of natme,3ad not as a mem technical help 
to the human faculties, it must be capable of bensg te.^te***' s>y 

* 'WuttoD bdtbra the n&a of the aew news. r<.tptet)tigij£ibt6LiUOTol' Isc,i'- i'; 

Biediasaeol force , hiit MEtnui^jd ratliw tlidZ' eonlj .idiaed. hy them 
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tlie canons of legiLimate induction, and must actually have 
been subimtterl to Unit tost, 'When this Bhalllbive been done, 
and done snocessfully, pionises will have been obtained from 
which all i bo other propositions of the hoience will thence- 
±01 th be piesented as conclusions, and the hci^noe will, by 
means of a new and niiexpocted Induction* lie icndeied 
Ded active. 
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